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U.S. Department of Energy
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P.O. Box 450
Richland, Washington 99352

04-ED-024 MAR 2004

Mr. Michael A. Wilson, Program Manager
Nuclear Waste Program
State of Washington
Department of Ecology
1315 W. Fourth Avenue
Kennewick, Washington 99336

Dear Mr. Wilson:

SUBMITTAL OF CLASS 2 PERMIT MODIFICATION REQUEST FOR THE WASTE
TREATMENT AND IMMOBILIZATION PLANT (WTP)

References: 1. Hanford Facility RCRA Permit, WA7890008967, Chapter 10, and
Attachment 51, Waste Treatment and Immobilization Plant.

2. Technical Basis for Classification of Low-Activity Waste from Hanford Site

Tanks, WCH-SD-WM-TI-699, Revision 2, dated September 1996.

3. NRC letter from C. J. Paperiello to J. E. Kinzer, RL, "Classification of Hanford
Low-Activity Waste Fraction," dated June 9, 1997.

This letter transmits a Class 2 permit modification request to the above Permit (Reference 1).
The proposed permit modification includes:

" Update of elements of Attachment 51 to incorporate compliance schedule packages;

" Incorporation of the new WTP configuration of two high-level waste (HLW) melters and two
low-activity waste (LAW) melters; and

" Elimination of the technetium ion exchange system from the pretreatment (PT) facility.

Each of these is briefly discussed below.

Update of Elements of Attachment 51 to Incorporate Compliance Schedule Packages.

Since the Permit was initially issued in September 2002, thirty-five compliance schedule
packages have been incorporated into the Permit by the State of Washington Department of
Ecology (Ecology). These packages addressed secondary containment systems, tank systems,
containment buildings, and container storage throughout the WTP. Consistent with the
requirement to submit information for the Hanford Resource Conservation and Recovery Act
(RCRA) Facility Permit renewal, this modification aligns the text portions of Attachment 51,
Chapters 1, 2, 4, and Appendices 4A and 6A with these approved packages. In addition,
Chapter 4 is being revised in support of the Hanford RCRA Facility Permit renewal. Narrative
descriptions, tables, and figures associated with regulated systems of the WTP that have not yet
been the subject of compliance schedule packages have been updated.
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Incorporation of the New WTP Configuration of Two HLW Melters and Two LAW Melters.

This modification proposes to change the configuration of the WTP from three LAW melters and
one HLW melter to two LAW melters and two HLW melters.

The Hanford Federal Facility Agreement and Consent Order (HFFACO) milestone date for
completion of waste processing is 2028. An analysis of options was performed to maximize the
opportunity to use the WTP to complete this waste cleanup mission at Hanford. It was
determined that the first step to accelerate Hanford waste processing to meet the HFFACO
milestone of 2028 was to increase initial HLW throughput by completing the second melter line
in the WTP. Results of significant research and technology, flowsheet analysis, process
modeling, and design evolution were used in the analysis. Based on this analysis, the WTP
configuration of two HLW and two LAW melters meets the initial performance requirements and
provides the opportunity to optimize LAW treatment with supplemental facilities to efficiently
complete Hanford's tank waste clean-up mission.

Elimination of the Technetium Ion Exchange System from the PT Facility.

The Part B permit application submitted in December 2001 included technetium removal through
ion exchange as a process step. Technetium removal was not provided to comply with dangerous
waste regulations or specifically treat a dangerous waste component of tank waste, a mixed
waste, but was provided to remove a radioactive constituent regulated by the U.S. Department of
Energy (DOE) under the Atomic Energy Act of 1954 (AEA). The decision not to incorporate a
technetium removal system in the WTP is consistent with DOE's 1996 technical analysis
(Reference 2) regarding tank waste pretreatment. That analysis indicated, to the satisfaction of
the U.S. Nuclear Regulatory Commission (NRC) (Reference 3), that technetium removal was
neither required (it is low-level waste and not highly radioactive), nor economically practical.
Even though the analysis and DOE's agreement with the NRC indicated technetium removal was
not required, a technetium removal system was included in the WTP conceptual and preliminary
design, and included in the Part B permit application. Work performed during the ongoing
design process has again confirmed that technetium removal is not a practical, cost-effective
process. The proposed modification deletes the related process equipment, tanks, and ancillary
equipment.

In accordance with the dangerous waste regulations, a notice on the proposed modification will
be sent to the facility mailing list and published in the local newspaper. In addition, a public
meeting will be held on the proposed Class 2 permit modification.

Please note that the two figures in the attached revised Part A Form 3 permit application are
designated "Official Use Only," Pages 51-1-16 and 51-1-17, and require protection due to
national security concerns.
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If you have any questions, please contact me, or your staff may contact Lori A. Huffinan,
Environmental Division, (509) 376-0104.

incerely,

Roy J. Schepens
ED:LAH Manager

Attachment

cc w/attach:
B. G. Erlandson, BNI
J. P. Henschel, BNI
J. Markillie, BNI
J. Cox, CTUIR
S. L. Dahl, Ecology
R. Skinnarland, Ecology
S. J. Skurla, Ecology
S. A. Thompson, FHI
P. Sobotta, NPT
J. B. Hebdon, RL (w/o attach)
A. C. McKarns, RL
R. Jim, YN
Administrative Record
Environmental Portal, LMSI
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Description of Modification

In September 2002, the Dangerous Waste Permit (DWP) was issued by the Washington State Department
of Ecology (Ecology) to Bechtel National, Inc. (BN)), the US Department of Energy, Office of River
Protection (DOE-ORP), and the DOE Richland Operations Office (DOE-RL). The permit iegulates
dangerous waste management processes at the Hanford Tank Waste Treatment and Immobilization Plant
(WTP). This includes tank systems, miscellaneous treatment systems, containment buildings, and
container storage areas.

This modification is being submitted primarily in response to the requirement to resubmit information
associated with the 10-year permit renewal of the Dangerous Waste Portion of the Hanford Facility
RCRA Permit. Additionally, this modification:

* Updates elements of Attachment 51 to incorporate compliance schedule packages
" Presents the new WTP configuration of two high-level waste (HLW) melters and two low activity

waste (LAW) melters
* Eliminates the technetium ion exchange system from the pretreatment (PT) facility.

These changes are technical in nature and do not affect the mission of the WTP to pretreat and immobilize
mixed waste from DOE's double shell tank system. The changes presented in this modification are of
three categories. They are:

1. Aligning Attachment 51 with compliance schedule packages required by the Permit.
* Alignment of Attachment 51 Chapters 1, 2, 4 and Appendices 4A and 6A with compliance

schedule packages that Ecology incorporated into the Permit on March 31, 2003,
July 25, 2003, September 9, 2003, and December 18, 2003.

2. Plant reconfiguration
* Reconfiguration of the melter systems to two HLW melters and two LAW melters
* Elimination of the technetium ion exchange system from the PT facility

3. Updates required by the Hanford RCRA Facility Permit resubmittal
* Changes to the WTP associated with the normal design and optimization process that have

not yet been addressed in a compliance schedule package, but are required to be updated to
comply with the 10-year permit renewal.

The following sections provide an overview of the permitting process established by Ecology for the
WTP, and address each of the three types of changes included in this modification.

1 Overview of WTP Dangerous Waste Permitting Process

Permitting of the WTP dangerous waste management unit uses a phased (or stepped) approach. The first
phase was completed on September 25, 2002, with Ecology's issuance of a final permit for beginning
construction of the LAW and HLW vitrification facilities and a compliance schedule to provide additional
detailed information to Ecology. The compliance schedule addresses submittal of information necessary
for construction of the rest of the WTP, and eventual operation. The second phase of permitting is
implementation of the compliance schedule, which requires design and other information be submitted
before regulated portions of the WTP are constructed. The third phase of permitting is implementation of
the last portion of the compliance schedule, which requires updating sections of Attachment 51. These
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sections of the Permit are administrative in nature, and cannot be completed before the design is nearly
complete (e.g., Contingency Plan, Closure Plan, Training Plan). It is anticipated that at the completion of
these three phases, the WTP will be in compliance with all the relevant requirements of Chapter 173-303
Washington Administrative Code, and after receiving written permission from Ecology, can begin storage
or treatment of dangerous and/or mixed waste. For more details on the WTP permitting process, see the
September 25, 2002, Fact Sheet (Ecology Publication Number 01-05-006).

The engineering submittals (or packages) have been structured to allow the Permittees to provide design
information in roughly the same order as the buildings are constructed. Therefore, the packages start at
the lowest level of the building (i.e., below grade levels) and are submitted for regulated areas of each
level of the building before construction begins.' This process has been modified for some packages. If
the process system in the package is located on more than one level in a WTP Building, the permit
package can address components on more than one building level. This will prevent the confusion caused
by one process system description being segmented into multiple permit packages.
The Permit breaks out packages into three general groups by the type of regulated equipment:

* Secondary containment (e.g., cell liners)
* Primary containment (e.g., tanks, miscellaneous units i.e., evaporators and melters],

containment buildings)
* Other associated, regulated equipment (e.g., ancillary equipment, equipment associated with

miscellaneous units)

Using tank systems as an example, secondary containment packages include details of the design of
secondary containment that must be in place in regulated areas when the floors and walls are built for that
level of the building (e.g., floor slope, sump location). Construction of the floors and walls is usually
followed by the installation of tanks and other large equipment. Therefore, a tank package on that level
will be included in the Permit before installation (e.g., structural details for those tanks or miscellaneous
units showing nozzle locations, unit volumes, materials of construction, and tank shell thickness). The
last equipment usually installed on a level for a tank system is the ancillary equipment (e.g., piping,
pumps, process instrumentation, electrical equipment). Therefore, the ancillary equipment package that
provides details for equipment on that level will be included in the Permit before installation (e.g.,
materials of construction, pipe support details, pump types and their operating limits).

Thirty-five of the approximately 150 packages scheduled have been prepared, made available for review
by the public, and have been incorporated by Ecology into the Permit. The remaining engineering
packages will be submitted to Ecology for review and inclusion in the Permit over the next several years.

2 Aligning Attachment 51 with Compliance Schedule
Packages

Since the Permit was issued in September 2002, thirty-five compliance schedule packages have been
prepared by the Permittees and submitted to Ecology, made available to the public for review, and have
been incorporated into the Permit by Ecology. These packages addressed secondary containment
systems, tank systems, containment buildings, and container storage throughout the WTP. Information
submitted in these packages consists of assessment reports prepared by an independent, qualified,
registered professional engineer; general arrangement drawings; process flow diagrams; piping and
instrumentation diagrams; assembly drawings; specifications; data sheets; and descriptive documentation.
Following public review, Ecology incorporated the components of these permit packages into Appendices
:located in Attachment 51 and reissued the permit on March 31, 2003, July 25, 2003, September 9, 2003,
and December 18,2003.
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Consistent with the'requirement to submit information for the Hanford RCRA Facility Permit resubmittal,
this modification aligns the text portions of Attachment 51 Chapters 1, 2, 4 and Appendices 4A and 6A
with these approved packages. Otherwise, this realignment would have occurred prior to the initial
receipt of dangerous waste, consistent with Permit Condition 111.10.E.9.e.vi. Examples of changes made
to the text portions of Attachment 51 as a result of these approved permit packages include:

* Updating plant item names, identification numbers, and sizes
* Replacing process figures from Appendix 4A with the following engineering drawings:

process flow diagrams and piping and instrumentation diagrams
* Replacing general arrangement figures with general arrangement engineering drawings
* Referring the reader in Chapter 4 to documents that reside elsewhere in the permit to obtain

additional information
Referencing permit tables contained in the WTP Unit portion of the Hanford RCRA Facility
Permit.

3 Plant Reconfiguration

This modification addresses reconfigurations affecting PTF, the LAW vitrification facility, and the HLW
vitrification facility. The first reconfiguration eliminates the technetiun removal system. The second
revised the WTP configuration to 2 LAW and 2 HLW melters. These are described below.

3.1 Elimination of Technetium Removal System

This modification proposes to eliminate the technetium removal system located in the PTF. Narrative
description and figures in Attachment 51 Chapter 4 and Appendix 6A have been updated to incorporate
this change.

The decision to terminate efforts to incorporate a technetium removal system in the WTP is consistent
with DOE's 1996 technical analysis' regarding tank waste pretreatment. That analysis indicated, to the
satisfaction of the U.S. Nuclear Regulatory Commission2 (NRC), technetium removal was neither
required (it is low level waste and not highly radioactive), nor economically practical. Even though the
analysis and DOE's agreement with the NRC indicated technetium removal was not required, a
technetium removal system was included in the WTP conceptual and preliminary design. The work done
during design again confirmed that technetium removal is not a practical, cost-effective process. In
summary:

* The ability to remove technetium from Hanford tank wastes has not improved. It would be a
costly and speculative process

a The amount of technetium that would be in the LAW is less than previously thought --
approximately 25,500 curies (0.02% of the total tank radionuclide inventory)

- With a robust waste form, technetium projected dose levels, even thousands of years in the
future, are a small fraction of regulatory standards.

Technical Basis for Classification of Low-Activity Waste from Hanford Site Tanks, WHC-SD-WM-TI-699, Rev.
2, dated September 1996.2 Letter from Carl J. Paperiello, Director, Office of Nuclear Material Safety and Safeguards, NRC, Washington,
D.C., to Jackson Kinzer, Assistant Manager, Office of Tank Waste Remediation System, DOE-RL,
"Classification of Hanford Low-Activity Waste Fraction," dated June 9, 1997.
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The plant items removed from the Permit as a result of this proposed modification are identified below:

Table 1 Technetium Removal Process Plant Items Deleted from PT Facility
Plant Item Name from the Permit Plant Item Number from

the Permit
Technetium Ion Exchange Column C13001
Technetium Ion Exchange Column C13002
Technetium Ion Exchange Column C13003
Technetium Ion Exchange Column C13004
Caustic Rinse Collection Vessel V13008
Treated LAW Buffer Vessel V43110A
Treated LAW Buffer Vessel V43110B
Treated LAW Buffer Vessel V43110C
Technetium Eluant Recovery Evaporator V43069
Recovered Technetium Eluant Vessel V43071
Process Condensate Hold Vessel V41013
Technetium Concentrate Lute Pot V43072
Associated Ancillary Equipment

3.2 Melter Configuration

This modification proposes to change the configuration of the WTP from 3 LAW melters and I HLW
melter to 2 LAW melters and 2 HLW melters. Narrative description and figures in Attachment 51
Chapter 4 and Appendix 6A have been updated to incorporate this change.

The Hanford Federal Facility Agreement and Compliance Order (HFFACO or Tri-Party Agreement)
milestone for completion of waste processing is 2028. An analysis of options was performed to maximize
the opportunity for using the WTP to complete this waste cleanup mission at Hanford. It was determined
that the first step relative to accelerating the Hanford waste processing to meet the Tri-Party Agreement.
milestone of 2028 is that installed capacity must be constructed that can achieve high initial throughputs
of HLW, The results of significant research and technology, flowsheet analysis, process modeling, and
design evolution were used in the analysis. Based on this effort, the WTP configuration of 2 HLW and 2
LAW melters meets the initial performance requirements of the WTP and maximizes the opportunity for
using the initial WTP to complete Hanford's tank waste clean-up mission.

The plant items added to the design as a result of this proposed modification are identified below:

Table 2 Plant Items Added to HLW Vitrification Facility as a Result of New Melter
Configuration

Plant Item Name Plant Item Number
SBS Condensate Receiver Vessel HOP-VSL-00903
Canister Decon Vessel 2 HDH-VSL-00004
Melter 2 Feed Preparation Vessel HFP-VSL-00005
Melter 2 HLW Melter Feed Vessel HFP-VSL-00006
Decontamination Tank Melter Cave 2 HSH-TK-00002
Melter 2 HMIP-MLTR-00002
Melter 2 Wet Electrostatic Precipitator HO'P-WESP-00002
Melter 2 Submerged Bed Scrubber HOP-SCB-00002
Melter 2 High Efficiency Mist Eliminator (HEME) HOP-HEME-00002A
Melter 2 High Efficiency Mist Eliminator (HEME) HOP-HEME-00002B
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Table 2 Plant Items Added to HLW Vitrification Facility as a Result of New Melter
Configuration

Plant Item Name Plant Item Number
Activated Carbon Adsorber HOP-ADBR-00002
Silver Mordenite Column HOP-ABS-00003
Thermal Catalytic Oxidizer HOP-SCO-00004
NOx Selective Catalytic Reducer HOP-SCR-00002
Associated Ancillary Equipment

The plant items removed from the Permit as a result of this proposed modification are identified below:

Table 3 Plant Items Removed from the LAW Vitrification Facility as a Result of
New Melter Configuration

Plant Item Name from the Permit Plant Item Number from
the Permit

Melter 3 Concentrate Receipt Vessel 3 V21003
Melter 3 Feed Preparation Vessel V21301
Melter 3 Feed Vessel V21302
Melter 3 SBS Condensate Vessel V22301
Melter 3 Submerged Bed Scrubber C22301
Melter 3 Wet Electrostatic Precipitator G22301
LAW Melter 3 D22301
Associated Ancillary Equipment

4 Updates Required by the Hanford RCRA Facility Permit
Resubmittal

As part of the third phase of permitting described in Section 1 above, Attachment 51, Chapter 4 is
required to be updated prior to initial receipt of dangerous waste (permit condition III.I0.E.9.e.vi). The
purpose of this update was to cause Chapter 4 to be consistent with the compliance schedule packages
that had been submitted and approved by Ecology.

Chapter 4 is being revised now, however, in support of the Hanford RCRA Facility Permit resubmittal.
Narrative descriptions, tables, and figures associated with regulated systems of the WTP that have not yet
been the subject of compliance schedule packages have been updated. These updates result from the
normal design process, and consist of:

* Updated plant item names, identification numbers, and sizes
* Updated process flow figures and associated narrative descriptions to bring the Permit

description of the WTP into alignment with current design
* Removal of the immobilized LAW vitrification facility container storage area

* Removal of the central waste storage area

" Inclusion of additional containment buildings in the LAW vitrification facility
" Inclusion of additional containment buildings in the HLW vitrification facility
* Modifications to the HLW and LAW vitrification facility offgas treatment trains

These updates to the WTP will be the subject of future compliance schedule packages, as necessary,
where additional details required by the Permit will be submitted to Ecology for review and approval, as
-required. These updates are briefly discussed in the paragraphs below.
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4.1 Updates to Plant Items

At the time the Permit was originally issued, WTP tanks and miscellaneous units were identified using the
BNFL, Inc. numbering system. Plant item names and identification numbers have been updated in this
proposed modification to match the BNI equipment numbering system. This will align the plant item
names and identification numbers presented in the Permit text with the drawings and documents that have
been approved by Ecology and incorporated in the Permit appendices. In addition, the sizes of certain
plant items have changed, and other plant items have been deleted as the WTP design has evolved since
the Permit was first issued.

Tanks and miscellaneous units with updated sizes are identified below:

Table 4 Tanks and Miscellaneous Treatment Units Size Change
Plant Process System Plant Item Name Plant Item Number Total Volume

FromUS ToUS
Gallons Gallons

PTF Plant Wash and Disposal Ultimate Overflow PWD-VSL-00033 23,000 41,650
(PWD) Vessel

PTF Plant Wash and Disposal HLW Effluent Transfer PWD-VSL-00043 23,000 41,650
(PWD) Vessel

PTF Plant Wash and Disposal C3 Floor Drain PWD-VSL-00046 450 4,982
(PWD) Collection Vessel

PTF Rad. Liquid Waste Disposal Alkaline Effluent RLD-VSL-00017A 42,950 34,340
(RLD) Vessels RLD-VSL-00017B

LAW LAW Concentrate Receipt Melter 1 Concentrate LCP-VSL-00001 14,392 18,130
(LCP) - Receipt Vessel

LAW LAW Concentrate Receipt Melter 2 Concentrate LCP-VSL-00002 14,392 18,130
(LCP) Receipt Vessel

LAW LAW Melter Feed (LFP) Melter 1 Feed LFP-VSL-0000l 6,221 9,123
Preparation Vessel

LAW LAW Melter Feed (LFP) Melter 2 Feed Vessel LFP-VSL-00002 6,221 9,123
LAW LAW Melter Feed (LFP) Melter 1 Feed LFP-VSL-00003 6,221 9,123

Preparation Vessel
LAW LAW Melter Feed (LFP) Melter 2 Feed Vessel LFP-VSL-00004 6,221 9,123
LAW LAW Primary Offgas (LOP) Melter 1 SBS LOP-VSL-00001 6,833 9,056

Condensate Vessel
LAW LAW Primary Offgas (LOP) Melter 2 SBS LOP-VSL-00002 6,833 9,056

Condensate Vessel
LAW Rad. Liquid Waste Disposal Plant Wash Vessel RLD-VSL-00003 25,130 25,780

(RLD)
LAW Rad. Liquid Waste Disposal C3/C5 Drains/Sump RLD-VSL-00004 7,218 7,696

(RLD) Collection Vessel
LAW Rad. Liquid Waste Disposal SBS Condensate RLD-VSL-00005 24,704 25,780

(RLD) Collection Vessel
HLW BLW Concentrate Receipt Concentrate Receipt HCP-VSL-00001 17,900 20,229

(HCP) Vessel No. 1
HLW Melter Offgas Treatment SBS Condensate HOP-VSL-00903 10,000 9,891

(HOP) Receiver Vessel No. 1
HLAT HLW Canister Canister Bogie Decon HDH-VSL-00001 2,500 3,314

Decontamination Handling Vessel
(HDHDI) It
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Table 4 Tanks and Miscellaneous Treatment Units Size Change
Plant Process System Plant Item Name Plant Item Number Total Volume

From US To US
Gallons Gallons

HLW BLW Canister Waste Neutralization HDH-VSL-00003 5,300 5,274
Decontamination Handling Vessel
(HDH)

HLW HLW Canister Melter 1 Canister HDH-VSL-00002 580 642
Decontamination Handling Decon Vessel
(HDHI)

HLW Rad. Liquid Waste Disposal Acidic Wash Vessel RLD-VSL-00007 16,700 18,145
(RLD)

HLW Rad. Liquid Waste Disposal Plant Wash and Drains RLD-VSL-00008 13,200 13,774
(RLD) Vessel

HLW Rad. Liquid Waste Disposal Offgas Drains RLD-VSL-00002 280 366
(RLD) Collection Vessel

HLW HLW Melter Feed (HFP) Feed Preparation Vessel HFP-VSL-00001 8,800 8,445
HLW HLW Melter Feed (HFP) HLW Melter Feed BFP-VSL-00002 8,800 8,445

Vessel
LAB Rad. Liquid Waste Disposal Lab. Area Sink Drain RLD-VSL-00164 3,180 3,200

(RLD) Collection Vessel

Tanks and miscellaneous units removed from the design as a result of this proposed modification are
identified below:

Table 5 Tanks and Miscellaneous Treatment Units Removed as a Result of Design Evolution
Plant Process System -Plant Item Name Plant Item Number
PTF Waste Feed Evaporation (FEP) Waste Feed Evaporator Separator Vessel FEP-SEP-00001A
PTF Waste Feed Evaporation (FEP) Waste Feed Evaporator Separator Vessel FEP-SEP-00001B
PTF Waste Feed Evaporation (FEP) Demister FEP-DMST-00001A
PTF Waste Feed Evaporation (FEP) Demister FEP-DMST-00001B
PTF Treated LAW Evaporation Treated LAW Evaporator Separator TLP-SEP-00001

(TLP) Vessel
PTF Treated LAW Evaporation Demister TLP-DMST-00001

(TLP) _______________

PTF Associated Ancillary Equipment N/A
* Plant Items listed on other tables are not included on Table 5

4.2 Updated Process Flow Figures and Narrative Descriptions

As the design has matured, waste treatment systems have been optimized. Affected process flow figures
and narrative descriptions have been updated to reflect this optimization. The narrative descriptions have
also been updated to align with the drawings and documents that have been approved by Ecology and
incorporated in the Permit appendices.

4.3 Removal of the ILAW Container Storage Area

At the time the Permit was originally issued, the LAW vitrification facility included a storage area for
immobilized low-activity waste (ILAW) containers prior to transportation off the WTP. Since then, the
operations philosophy regarding the ILAW containers has changed to reflect "just-in-time" transportation
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approach. The ILAW containers will be transported more frequently from the LAW vitrification facility,
thus eliminating the need for the storage area.

4.4 Elimination of the Central Waste Storage Area

The original WTP design included a permitted central waste storage area located within the balance of
facilities (BOF). Secondary wastes were to be packaged and stored in the central waste storage area prior
to being transported to an approved TSD. Since then, the operations philosophy regarding secondary
wastes has been changed. Secondary wastes will be packaged and stored in approved storage within the
PT facility, HLW vitrification facility, LAW facility, and analytical laboratory. Instead of moving wastes
from these facilities to a permitted central location prior to transportation to an approved TSD, secondary
wastes will be transported directly from the WTP waste management facilities, or managed from a
centralized waste accumulation area (i.e., less than 90-day area).

4.5 Addition of Containment Buildings to the LAW Vitrification Facility

Three containment buildings are added to the LAW vitrification facility as a result of this proposed
modification: the ILAW canister buffer storage area (L-B025C/D), the Consumable Import/Export
Containment Building (L-0l 19B), and LAW Pour Cave Containment Building (L-BO09B, L-BO 11B,
L-BOl IC, L-BO13B, L-BO13C, L-BO15A). These containment buildings have been part of the design of
the LAW vitrification facility, but are now being identified as areas managing mixed waste.

The ILAW canister buffer storage area (L-B025C/D) was originally designated as a container storage
area. Since then, the operations philosophy has changed for this area to allow re-work of ILAW
containers and to provide for buffer storage for unlidded ILAW containers.

The consumable import/export containment building (L-0 119B) will be located in the west end of the
LAW vitrification plant on the 3 ft elevation. Typical waste management activities performed in this
containment building include decontamination, size reduction, and packaging of spent equipment. Simple
decontamination of components will be performed to allow contact handling. Waste streams generated
within the workshop will be volume reduced as necessary by means of disassembly or other suitable
means to fit standard packaging such as drums and/or small boxes.

The LAW pour cave containment building (rooms L-B009B, L-BO11B, L-BOllC, L-B013B, L-BOI3C,
L-BO15A) will be located in the LAW vitrification plant, elevation -21 ft. It will be used for managing
ILAW containers as they are filled with glass from the LAW melters (LAW-MLTR-00001/2). The filled
ILAW containers will be allowed to cool with the lids off the container.

4.6 Inclusion of Additional Containment Buildings in the HLW Vitrification Facility

Two containment buildings are added to the HLW vitrification facility as a result of this proposed
modification: the HLW Drum Swabbing and Monitoring Area Containment Building (H-0126A,
H-0126B, and H-B028), and Waste Handling Area (H-410B, and H-411). These containment buildings
have been part of the design of the HLW vitrification facility, but are now being identified as areas
managing mixed waste.

The HLW Drum Swabbing and Monitoring Area Containment Building (H-0126A, H-0126B, and
H-B028) was originally a container storage area. Since then, the operations philosophy was revised.
Typical waste management activities performed in this containment building include staging and remote
handling of 55 US gallon drums containing spent consumables. Handling activities include swabbing the
drums for surface contamination and decontaminated if needed.

8



The waste handling area consists of rooms H-410B, and H-411 on the 58 ft elevation of the HLW
-vitrification plant. Typical waste management activities performed in this containment building include
waste sorting, segregation, and providing temporary storage of mixed waste containers (such as spent
silver mordenite). The waste handling room will contain floor space for segregated storage of empty and
full containers, typically 55 gallon waste drums. Tools and equipment will also be stored in this
containment building.

4.7 Modifications to the HLW and LAW Vitrification Facility Offgas Treatment Trains

Three proposed changes to the offgas trains iii the HLW and the LAW vitrification facilities are included
in this proposed modification. These changes add activated carbon absorbers to the offgas trains of the
LAW and the HLW vitrification facilities.

The Activated Carbon Adsorbers (LVP-ADBR-0000 1/2) miscellaneous treatment sub-system removes
volatile mercury, iodine, and acid gases from the offgas of the LAW vitrification facility. The offgas
flows through two adsorbers normally operated in series. When gaseous mercury is detected breaking
through the leading adsorber, indicating that the carbon is loaded, the offgas flow is manually changed to
make the trailing adsorber the leading. adsorber. Only one adsorber is used while the loaded activated
carbon is removed and replaced.

The Activated Carbon Column (HOP-ADBR-0000lA/lB/2A/2B) miscellaneous treatment sub-system
removes volatile mercury from the offgas of the HLW vitrification facility. The offgas normally flows
through both beds in series. When gaseous mercury is detected breaking through the leading bed, the
offgas flow is manually changed to make the trailing bed the leading bed, and only one column is used
while the exhausted bed is removed and replaced. The flow is then changed to make the fresh bed the
trailing bed.

9
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4 The Part A, Dangerous Waste Permit Applieatiei-(DWPA) Form 1, for the Rver-Preteetien
5 Prejeet-Hanford Tank Waste Treatment and Immobilization Plant (WTP) is included in the
.6 following pages. The form includes a figure showing the location of the WTP on the Hanford
7 Site.
8
9 The Part A, D P A-Form 3, for the WTP is included immediately after Form 1.

10
11 * In December 2001. the original Hanford Facility Dangerous Waste Permit Part A Permit
12 Application (Par A) Form 1, Revision 1, and Form 3, Revision 1, were submitted to the
13 Washington Department of Ecology
14
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16 Danaerous Wastes: Section V. Facility Drawing: and Section VL Photograph.
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1. EPA/State IfD No-
FORM 3 Dangerous Waste Permit Application _W A1718 9 0 0 0 8 9 6 7

FOR OFFICIAL USE ONLY
-- Application Date Received Comments

Alproved (m nth/day/year)

II. FIRST OR REVISED APPLICATION
Place an "X" in the appropriate box in A or B below (mark one box only) to indicate whether this is the first application you are
submitting for your facility or a revised application. If this is your first application and you already know your facility's EPAISTATE
I.D. Number, or if this is arevised appliction, enteryourfaciity's EPA/STATE LD. Number in Section 1 below.
A=FirstApplication (place an "'" below and provide the appropriate date)

.L Existing Facility (see insirctions for definition of 12 2. New Facility (complete item below.)
"existing" facility. Complete item below.)

For existing facilities, provide the -o -F -~-- For new facilities, provide the
- date (moday/yr) operation began date (mo/day/yr) operation began

0 3 2 : 1t9 4 3 or the date construction commenced. or is expected to begin.
(se the boxes to the let)

B. Revised Application (place an "X' below and complete Section 1 above.)

Il1. Facility has an Interim Status Pemit 1K] 2. Facility has at Final Permit

IIL PROCESSES - CODES AND DESIGN CAPACITIES
A. Process Code - Enter the code from the list of process codes below that best describes each process to be used at the facility. Ten

lines are provided for entering codes. Ifinore lines are needed, enter the code(s) in the space provided. Ifa process will be used that
is not included in the list of codes below, then describe the process (including its design capacity) in the space provided on the
(SectionllI-C).-

B. Process Design CapacIty -for each code entered in column A, enter the capacity ofthe process.
. Amount -Enter the amount

2. Unit ofMeasures - For each amount entered in column B (1), enter the code from the list of unit measures codes below that
describes the unit of measured used. Only the units ofaceasure that are listed below should be used.

APPROPRIATE UNITS OF MEASURE FOR
PROCESS PROCESS CODE PROCESS DESIGN CAPACITY
Storage:

Container (barrel, dmnm, etc.) So1 Gallons or liters
Tank S02 Gallons or liters
Waste Pile SO3 Cubic yards or cubic meters
Surface Impoundment S04 Gallons orliters

Disposal-
Injection Well D80 Gallons orliters
Landfill D81 Aere-feet (the volume that would cover one acre to a depth of

one foot) orhectare-meter
Land Application D82 Acres or hectares
Ocean Disposal .D83 . Gallons per day or liters per day
Surface Impoundment D84 Gallons or liters

Treatment
Tank Tall Gallons per day or liters per day
Surface Impoundment TO2 Gallons per day or liters per day
Incinerator TO3 Tons perhour or meis tons per hour; gallons perhour or

litersperhour
Other (Use for physical, chemical, thermal or 1U4 Gallons per day er liters per day
biological treatuent processes not occurring in
tanks, surface impoundmeots or incinerators.
Describe the processes in the space provided;
Secdon fI-C

Uidts of Measure Uirt of Measare Code Unitu of Measure Unit of Mesare Code Uns efMesure Unt ef Measure Code
Golls G LitersPrDay V Acre-Feet It
Lite- L Toes Per Hoar D Hee-Mter F

Cabc Yards Y Moie Tons PecHour W Acres B
Cubic Mete C- GAllonPerDay E Hectures Q
Gallos Per Day U Liters Per Hour H

SCY 030-31 Form 3 (Rev 7/00) ge

1

51-1-6
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Rcidin 2

IL PROCESSES - CODES AND DESIGN CAPACITIES (continued)
Example for Completing Section HI (shown in line numbers X-1 and X-2 below): A facility has two storage tanks, one tank can
hold 200 gallons and the other can hold 400 gallons. The facility also has an incinerator that can burm up to 20 gallons per hour.

B. Process Design Capacity
line A Process Code 2. Unit of Measure
No. ffros lisabove} 1. Amount (sp ecify} (enter code For Official Use Only
X-1 .S 0 2 600 G . -
X-2 T 0 3 - 20 E -

1 S 0 1 1,300,000 - G -
2 S 0 2 5,700,000 G

3 T 0 1 57,000 U
4 T 0 4 Vit 16,000 -

5 T 0 5 Containment Bldg. 19,000
6 S 0 6 Containment Bldg. 170,000 U
7
8 -
9

10

C. Space for Additional process codes orfor dscribing other process (code "TO4"). Foreach process entered here include design
capacity.

Line No. 4 - T04= Treatment in miscellaneous units by vitrification.

Line No. 5 - T05- Treatment in miscellaneous units, in containment buildings forvitrified waste and secondary waste.

Line No. 6 - S06= Storage in miscellaneous units, in containment buildings forsecondary waste.

IV. DESCRIPTION OF DANGEROUS WASTES

A. DangerousWaste Numb er -Enter the digit number from Chapter 173-303 WAC for each listed dangerous waste you will
handle,
If you handle dangerous wastes which are not listed in Chapter 173-303 WAC, enter the four-digit number(s) that deecribes the
characteristics and/or the toxic contaminants of those dangerous wastes.

B. Estimated Annual Quantity - For each listed waste entered in Column A, estim ate the quantity of that waste that will be handled
,on an annual basis. For each characteristic or toxic contaminant entered in column A, estimate the total annual quantity ofall the
non-listed waste(s) that will be handled which possess that chacucteristic or contaminant

ECY 030-31 Form 3(Rev. 7/0) Page 2

51-1-7
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Revision 2

IV. DESCRIPTION OFDANGEROUS WASTES (conanuea)
C Unit ofMeasare - For each quantity entered in column B, enter the unit ofmeasure code. Units of measure which must be used and

the appropriate codes are:

ENGLISH UNIT OF MEASURE
Pounds
Tone

CODE
P
T

METRIC UNIT OF MEASURE
Kilograms
Metric Tons

If facility records use any other unit of measure for quantity, the units ofineasure must be converted into one of the required units of
measure t*ig into account the appropriate density or specific gravity oftie waste.

D. PROCESSES

1 Process Codes:
For listed dangerous waste: For each listed dangerous waste entered in column A, select the code(s) from the list ofprocess codes
contained in Section i to indicate how the waste will be stored, treated, and/or disposed of at the facility.
For non-listed dangerous waste: For each characteristic ortoxic contaminant entered in column A, select the code(s) from the list of
process codes contained in Section I[I to indicate all the processes that will be usedto store treat, and/or dispose of all thenon-listed
dangerous wastes that possess that chamcteristic or toxic contaminant
Note- Four spaces are providedfor entering process codes. Ifmore are needed: (1) Enter the first three as described above; (2)
Enter "000" in the extreme right box ofitem IV-D (1) and (3)Enter in the spaceprovided on page 4, the line number and the
additional code(s).

2 Process Descriptiou: Ifacode is not listed for a process that will be used, describe the process in the space provided on the form.
Note: Dangerous wastes described by more than one dangerous wastenumber - Dangerous wastes that can be described by rnore than
one Waste Number shall be described on the form asfollbws:

1 Select one of the Dangerous WasteNumbers and enter it in column A On the same line complete columns B, C, andD by estimating
the total annual quantity ofthe waste and describing all the processes to be used to treat, store, and/or dispose ofthe waste.

2 In column A ofthe next line, enter the other Dangerous Waste Number that can be used to describe the waste. In column D (2) on that
line, enter"included with above?' and make no other entries an that line.

3 Repeat step 2 for each other Dangerous Waste Number that can be used to describe the dangerous waste,

Example for completing Section IV (shown in line numbers X-1, X-2, X-3, and X-4 below) - A facility will treat and dispose of an
estimated 900 pounds per year of chrome shavings from leathertarming and finishing operation. In addition, the facility will treat and
dispose ofthree non-listed wastes. Two wastes are corrosive only and there will bean estimated 200 pounds per year of each waste. The
other waste is corrosive and ignitable and there will bean estimated 100 pounds peryear ofthat waste. Treatment will be in an incinerator
and disposalwill be in alandtlL

D.Precesses

tine A.DangerusWaaeNs . R Esmated Annual C. Unit of Meare LProsCodes (eater} 2.ProcessDecription
No. (eAer de) Quantity ofWaste (nercde) (/facodeistzenredkD(1))

X-1 K 0 5 4 900 2 703 D80

X-2 D 0 0 2 400 -P 7 1 D80

X-3 D 0 0 100 . 7133 D80

X-4 D 0 0 2 23 D80 included w9h abow

ECY 030-31 3orm .(k ev.7/00)

51-1-8
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WA 7890008967, Attachment 51
IHanford Tank Waste Treatment and Immobilization Plant
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Revision 2

Photocopy this page before completing if you havemore than 26 wastes to list.

ID Number (enter from page 1)

WA7 9 0 0 0 8 9 6 7--

IV. DESCRIPTION OF DANGEROUS WASTES (fconfre)
D. Prczsas

Line A..Dangrous B.Esdmaml unual C.Unitef~deasmre .rocessCodo(ante) 2,FrocessDescripiicn
No. WataNa. Quantity of Waste lester ce) .fac* isMl rt4dbsD)) -

(oakr code)

I D001 100.000 T S02

2 D003 502 Included wit above

3 D002 To1 - 502 Ineludedwithabove

4 D004 700 S02 hcldudwithabove

5 005 701 S02 Included with above

6 D06 Tol S02 Iledudedwitabove

7 D007 T01 S02 Incinded with above

8 D000 T01 S02 Ondadedwith above

9 D009 T01 S02 Indudedwizabove

10 D010 701 S02 Indudedwit above

11 1-- T01 S02 Indudedwih above

12 D1018 To1 S02 Included with above

13 D019 701 S02 Includedwis above

14 D022 TOI S02 Included wih above

15 D1023 T0] S02 Oacludedwith above

16 D029 To S02 Iadudedwith above

17 D030 - 701 S02 InladOdwith above

10 D033 T01 S02 6nvuded wit aove

19 D034 TOI S02 -ncltde4withabove

20 D035 TOI S02 nadododwit above

21 D036 701 302 Tdudedwith above

22 D038 T01 S02 Includodwitlabove

23 D039 TO1 S02 Included with above

.24 D40 701 S02 Includedwithabove

25 D041 T01 S02 Included with above

26 D043 01 S02 Icluded witn above

ECY 030-31 Form (Rev.7100) Page4A

51-1-9
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WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

2/2004

Reviaion 2

Photocopy this page before completing if you have more tha 26 wastes to list.

ID Number (enter from page 1)

'V A 17 IS 19 10 10 10 9

IV. DESCR1PflON OF DANGEROUS WASTES (codae9)
D.Processes

ne- A.DR .Estaa Amna C.UnitfMeere 1fLaesCodeaonuel 2.ressDeniptiNo Wst~o -QuNtiyowafw. (enec d) - (facebiengetenmD(I))

I W501 . T S02 Idudedwitfabove

2 WT02 To1 S02 Idudedwithbove

3 .wP01 Tol 502 - hdudedvihabove

4 WP02 T01 S02 Tdudedwitnabove

5 F00 To 02 clduded wit above

6 F002 Tol S02 Idudedwith above

7 P003 OI 502 Mnduded witabove

8 3004 PO1 S2 Idudedwitfabovo

9 P005 -- 01 52 Indudedwit above

10 F039 ToI S02 ndudedwit above

11

12

13

14

15

16

17

13

19

20

21

22

23

24

25

26

a 03031 Form 3ev. 7100) Page
4
B

51-1-10
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Photocopy iais page before completing if you have mon than 26 wastes to list

EC 030-31 F.,. 3 (Rev. 700)

1

Page4C

51-1-11

ID Number (enter from page 1)

W A 7 18 19 10 0 0896

IV. DESCRIPTION OF DANGEROUS WASTES (cralfrd)
D).1r Frestes

flie A;Dangous -REsimnatMAnual C.inlt of Measure tLroceaeCodes(aser) t.Prncesa Description

No. Waite o. QiaatityofWaste (estercode) Ctacodeinotentadiz D(1))

I 002 55.000 T TO4 0 Vitificaion reatoent procesand
I DOM 55.000 T _____S-ltorateofILAWandI LW

-2 DO4 T04 501 Includedwithabove

3 D005 T4 -0 S1 Inddedwithabove

4 - D006 -T4 Sol Indudedwithabove

5 D007 T04 So1 Inddedwithabove

6 D008 T04 Sol Inluded with above

7 D009 T04 So1 Indcudedwith-above

a D010 T04 So1 Inlded withabove

9 DOll 701 501 Inddedwithabove

10 D018 T04 So1 Inludedwithabove

11 D019 TO4 501 Inluddwith above

- 12 - D022 T04 $01 Indldedwithabove

13 D028 TO4 01 Incuded withabove

14 D029 T04 501 Indudedwioabove

15 D030 TO4 So Inludedwithabove

16 D033 To4 501 Includedwithabove -

17 D034 T04 So1 Indudedwithabove

1 D035 T04 So Incdudedwithabove.

19 D036 TO4 So1 Indudedwithabove

20 D3S T04 $01 - Includedwithabove

21 D039 TO4 So1 .Indudedwithabove

. 22 D040 TO4 So1 Indcdedwithaboe

23. D041 TO4 So1 Indadedwithabove

24 D043 TO4 S01 Indudadwithabove

25 W'-01 T04 So1 Indudedwithabove

26 - 0702 T04 501 Indcludedwithabove
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2/2004

Reviioe 2

Photocopy this page before completing if you have more than 26 wnstes to list

ID Number (enterfrom page 1)

W|A 7 8 9 0 0 10 9 6 7

IV. DESCRIPTION OF DANGEROUS WASTES (confiftad)

ine A. D.gerus E. Esematsd Anual CdUnitfMasnre i.EroeezCodas(eat 2.VrasenDescripdin
N. Wasaem. QeantityofWaste (aierod4 ) .ac(ef tent.,iz D (1))

S WP01 T04 So1 ldudedwithabove

2 Wr02 T04 S01 Includedwithabove

3 F001 T04 S01 Tudedwithabove

4 F002 704 S1 Includedwithabove

5 F003 T04 So1 Indudedwithabove-

6 N004 T04 So lcludedwithabove

7 F005 T04 501 Indldedith above

3a T04 302 - -cludedvth above

9

10

12

13

14

15

16

17

12

19

20

21

22

23

24

25

26

EC 030-31 Frs 3 (Rev. 700) Page 4D

51-1-12
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Revmion 2

Photocopy this page before completing if you have more than 26 wastes to list

ID Number (enterfrom page 1)

I VA 17 18 19 0 0 18967

IV. DESCRIPTION OF DANGEROUS WASTES (coninued)
D.Processes

mm.2  A.Dangerons 5.EstimataldAnrual C.U~nit of Mesre 1.ProcessCodes (eam - 2.ProcestDeseriplin
- Ni. WasteNo. (enter QuonityofWaste (e)teredO (Jacekknotetewdi , 17))

2 7P0- T05 So1 506 -neduedwith above

2 Fo2 T05 So1 506 ndudedwithabove

3 F001 T05 :01 TO5 SoluS0dwith above

4 F002 T05 S01 S06 edidedwithabove

5 F003 T05 S01 506 ndudedwithabove

6 P004 - T05 So1 S06 - duded with above

7 P005 7 05 $01 $06 Jrdoudedooith above

8 F039a T05 S01 $06 ndudedwith bove

9

10

11

12

13

14

15-

16

17

18

19

20

21

22

23

24

25

26

EC 030-31 Fo. 3 (Rev. 7/00) Page 4F

51-1-14
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IV. DESCRIPTION OF DANGEROUS WASTES (confUMet)
E. Use this space to list additional process codes from Section D(1)

a. F039 is amultisource leachate included as avwaste derived fon non-specific source nastes F001 through F005.

V.FACILITYDRAWING
See facility tra.ing, ianlding eli existing facilities, on page 6.

V. PHOTOGRAPHS
See facilityphotograph on page 7

VII. FACILITY GEOGRAPHIC LOCATION This fnatien is provided onteattachedfaciity d&wig andphotogrph.
LATITUDE (degrees, minutes, & seconds) LONGITUDE(dgrs minutes, & seconds)

VII. FACILTY OWNER

A. Ifthe fhcility owneris also thefacility operator as listed in Section VII on Forn 1/"GeneralInfornation," place an "C' in
X the box to the left and skip to section IX below.

B. If the facility owner is not the facility operator as listed in Section VII on Fon 1, complete the following:

1. Name ofFacility's Legal Owner See Form 1 page B. PhoneNurmber (area ode & no.)

S i i 111.1 I I 11111 I I II I -1I

I 1 I I I I I F I I I I
3Street orP.O. Box 4. Cit or Town 5. State 16. Zip Code

IX. OWNER CERTIFICATION
I certify underpenalty of law that Ihavepersonally examined and am farnliar with the infornaion sbmitted in this and all attached
docunent, and that based on my inquiry oftose individuals immediately responsibleforobtaining the informaion Ibelieve that the
submittedinfonrationisrune, accurate, andcomplete. fanaware thatthereare signzftantpenallesfor sbmittigfals
infbrmatiom includig the possibility of fme and imnfronment
Name (print or type) Signature -Date Signed

enattached oeriitieaaion

X. OPERATOR CERTIFICATION
I certify under penalty oflaw that fhavepersonally examined and am familiar with the information submitted in this and all aftached
docuntn, and that based on my inquiry ofthose individuals immediately responsiblefor obtaning the informaion, Ibelieve that the
submitted information is true, accurate, and complete. Iamaware that thereare ignifcant penallesfbr mumi ng false
inormation, including the possibility oflice and impsonment
Name (print or type) Signature Dale Signed

See attached certification -

I.

Page 5

51-1-15

RCY 030-31 Fors 3 (Rev. 7/00)
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This information is exempt from public inspection and copying.

OFFICIAL USE ONLY
This information is exempt from public inspection and copying.
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OFFICIAL USE ONLY
This information is exempt from public inspection and copying.

51-1-17



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

2/2004

Pate a

51-1-18

Part A Form 3 Certification

IX AND X. OWNER AND OPERATOR CERTICAflONS

I certify under penalty of law that this document and all attachments were prepared under my direction or
supervision in accordancewith a system designed to assure that qualified personnel properly gather and
evaluate the infornation submitted. Based on my inquiry of the person or persons who manage the
system, or those persons directlyresponsible for gathering the information, the information submitted is.
to the best of my knowledge and belief, true, accurate, and complete. I am aware thattthere are significant
penalties for submitting false information, including the possibility of fine and imprisonment for knowing
violations.

Owner/Operator Date
R.J. Schepens, Manager
U.S. Department of Energy,
Office of River Protection

Co-operator Date
J. P. Henschel, Project Director
Hanford Tank Waste Treatment and Immobilization Plant
Bechtel National, Inc.

Er 030-31 Foa. 3 (Rev. 700)
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1 4.0 PROCESS INFORMATION

2 4.1 PROCESS DESCRIPTION

3 Mixed waste is managed by the Hanford Tank Waste Treatment and Immobilization Plant
4 (WTP) using tanks, containment buildings, container storage areas, and miscellaneous unit
5 systems. The pretreatment facility uses tank systems, miscellaneous unit systems (defined in
6 Chapter 10, Section III.10.G of this Permit), and containment buildings to prepare waste feed
7 from the Hanford Site double-shell tank (DST) system for vitrification. The low-activity waste
8 (LAW) vitrification facility is a miscellaneous unit system, and uses tank systems, miscellaneous
9 unit sub-systems (defined in Chapter 10, Section III.10.H and I.10.I of this Permit), and

10 containment buildings to vitrify LAW feed. The high-level waste (HLW) vitrification facility is
II a miscellaneous unit system (defined in Chapter 10, Section 111.10.J and II.10.K of this Permit),
12 and uses tank systems, miscellaneous unit sub-systems, containment buildings, and container
13 storage areas to vitrify HLW feed. A tank system and a container storage area are used at the
14 analytical laboratory (LAB). Container storage is used in the balance of facilities (BOF) for
15 waste management activities. These waste management activities are discussed in the following
16 sections.
17
18 Please note that source, special nuclear and byproduct materials, as defined in the Atomic Energy
19 Act of 1954 (AEA), are regulated at the U. S. Department of Energy (DOE) facilities exclusively
20 by DOE acting pursuant to its AEA authority. DOE asserts that pursuant to the AEA, it has sole
21 and exclusive responsibility and authority to regulate source, special nuclear, and byproduct
22 materials at DOE-owned nuclear facilities. Information contained herein on radionuclides is
23 provided for process description purposes only.
24
25 4.1.1 Process Overview

26 The HanfTrd Tank Waste Treatment and Pimncbilizatinn Pant(WT) will store and treat waste
27 feed from the Hanford Site double-shell tank (DST) system in the pretreatment plant. The
28 pretreatment plant will separate the waste into two feed streams for the low-aeivity-waste
29 (LAW) and high actity lee ae-(TTW) melters. The term LA Wfeed generally refers to the
30 supernatant portion of the DST system waste, and HL W feed generally refers to the high solids
31 content portion. Feed from the DST system is expected to be of four major waste feed types, or
32 waste feed envelopes. These waste feed envelopes are described as follows:
33

34 * Envelope A. This waste feed envelope will contain cesium and4eehnetium-at concentrations
35 high enough to warrant removal of these radionuclides during pretreatment, to ensure that the
36 immobilized low-activity waste (ILAW) glass waste-will meets applicable requirements.

37 * Envelope B. This waste feed envelope will contain higher concentrations of cesium than
38 envelope A. Beth-eCesium and tehnetium-must be removed to comply with the ILAW
39 specifications. This envelope may also contain concentrations of chlorine, chromium,
40 fluorine, phosphates, and sulfates that are higher than those found in envelope A, which may
41 limit the waste incorporation rate into the glass.
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1 * Envelope C. This waste feed envelope will contain organic compounds containing
2 complexed strontium and transuranics (TRU) that will require removal in a processing step
3 unique to this waste envelope. As with envelopes A and B, cesium-andteehnetium will also
4 require removal in the pretreatment process to ensure that ILAW glass waste-meets
5 applicable requirements.

6 * Envelope D. HLW feed will be in the form of a slurry containing approximately 10 to
7 200 grams of unwashed solids per liter. The liquid fraction of the slurry will be -empesed-f
8 residues-fremsenarated from the solids and classified as envelope A, B, or C waste. and4The
9 solid fraction will be envelope D waste.

10
11 The WTP treatment processes are designed to immobilize the waste constituents in a glass matrix
12 by vitrification and to treat the offgas from the processes to a level that protects human health
13 and the environment.
14.
15 Two similarly designed vitrification systems will be used in the WTP. One system will
16 immobilize the pretreated LAW feed and the second will immobilize the pretreated HLW feed.
17 The dangerous waste constituents in the melter feed will be destroyed, removed, or immobilized
18 in a glass matrix through the vitrification process. The ILAW and immobilized high-level waste
19 (IHLW) produced by the WTP will be in the form of glass packaged in steel containers for
20 ILAW and steel canisters for IHLW
21 (SD)-ae E s.
22
23 Secondary waste streams (e.g., radieaetive-and-dangerous and mixed solid waste, nonradioactive
24 and nondangerous liquid effluents, and r'dieaetive-mixed waste and dangerous liquid effluents)
25 will be characterized and recycled into the treatment process, transported to permitted treatment,
26 storage, and/or disposal (TSD) facilities located on the Hanford Site, or transported off-site, as
27 appropriate. Nonradioactive dangerous waste will also be generated by laboratory and
28 maintenance activities. This waste will be managed at the WTP until it can be transferred to an
29 off-site TSD unit.
30
31 There are four primary components of the preeess tthe-WTP: pretreatment, LAW vitrification,
32 HLW vitrification, and the analytical laboratory. In addition, each of these waste treatment
33 processes is supported by systems and utilities known as the balance of facilities-(BOF). The
34 following discussion presents an overview of these waste treatment processes and BOF-balance
35 of facilities systems at the WTP. Figure 4A-1 presents a simplified process flow figure-diagram
36 of the WTP treatment processes.
37
38 Pretreatment
39 The waste feed will be stored and subsequently treated in the pretreatment plant prior to
40 vitrification. The processes in the pretreatment plant will condition the waste feed and remove
'41 cesium, teehnetium-strontium, TRU compounds, and entrained solids. The waste feed will also
42 be processed through ultrafiltration to separate the solids.
43
44 There will be T-ee-four types of waste management units in the pretreatment plant, as follows:
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1
2 * Container storage areas

3 * Sterage aad treatment-tTank systems

4 a Containment buildings

5 * Miscellaneous treatment systems

6
7 The structure of the pretreatment plant wi4l-bej supported by a reinforced concrete foundation.
8 The superstructure will be made of structural steelwork with a metal roof Typically, the process
9 cells within the pretreatment plant will be constructed of reinforced concrete e-prteet-v!nt

10 operatorsfroem radiation. The cell floors and a portion; of*R the coi walls;will bhplined withq
11 ntainP"s steel t" preoide secondary cotanmn fote proess tankIs anidprcsping
12 Secondary containment is provided as required for tank systems and miscellaneous unit systems
13 smanaging dangerous or mixed waste Frther informationa regarding secoendary containmen
14 raequirements, mnagemn oe sump, ando eriptions of sump tes is found
15 Seee:A,,1 12. Table 4-11 provides information on secondary containment. Figure 4A-2 and 4A-
16 2A present simplified process flow diagrams of the pretreatment processes.
17
18 LAW Vitrification
19 The LAW vitrification plant will house the vitrification systems for production of the ILAW.
20 Feur-Three types of waste management units will be located in the LAW vitrification plant, as
21 follows:
22
23 9 Container- storage areas

24 * Storage and treatment-tTank systems

25 * Containment buildings

26 * Miscellaneous units (LAW melters)treatment sub-systems

27
28 The LAW vitrification plant buikliwill be constructed of reinforced concrete and structural
29 steelwork. The below-grade portion of the building structure will-beis made of reinforced
30 concrete, and the superstructure will be made of reinforced concrete and structural steelwork
31 with a metal roof. The plant structure will be supported by a reinforced concrete mat foundation.
32 Aprot eating will be applied to the concrete flor and wals of the LAW melter gallery.
33 The floor and portions of the coil wals in process rooms that house mixed waste tanks will be
34 lned;with stainless steel. The moler pour caves wil be completely lintd with staile
35 steelSecondary containment is provided as required for tank systems and miscellaneous unit
36 sub-systems managing dangerous or mixed waste. Further infrmatin regading second
37 containment requirements, management of releases to sumps, ad desciptions of nump types are
38 foud in SetiA 1.2.2. Table 4-11 provides information on secondary containment.
39 Figure 4A-3 presents a simplified process flow diagram of the LAW vitrification treatment
40 processes.
41
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1 HLW Vitrification
2 The HLW vitrification plant will house the vitrification systems for producing IHLW. Four
3 types of waste management units will be located in the HLW vitrification plant, as follows:
4
5 * Container storage areas

6 * Treatment4ank systems

7 * Containment buildings

8 .* Miscellaneous unitk-IW-melter)treatment sub-systems

9
10 The HLW vitrification plant will be constructed of reinforced concrete and structural steelwork.
11 The below-grade portion of the building structure willbe-efis reinforced concrete construction,
12 and the superstructure will be made of structural steelwork with a metal roof The plant structure
13 will be supported by a reinforced concrete mat foundation. The ccll and cave floors and
14 petion of the cell and cae walls will be lined with sto de secondary
15 containment for the process tanksSecondary containment is provided as required for tank
16 systems and miscellaneous unit sub-systems managing dangerous or mixed waste.-Fther
17 infomuion regarding secondary contaiment reguiromonts, management of releases to sumps,
18 and d :esciption f :sump typos are found in S in 1.2.2. Table 4-11 provides information on
19 secondary containment. Figure 4A-4 presents a simplified process flow diagram of the HLW
20 vitrification treatment processes.
21
22 Analytical Laboratory
23 The analytical laboratory will house the hot cells. laboratories, and systems for analyzing process
24 samples and managing regulatory compliance samples. Two types of waste management units
25 will be located in the analytical laboratory, as follows:
26
27 * Container storage areas

28 * Tank systems

29
30 The analytical laboratory will be constructed of reinforced concrete, structural steelwork, and a
31 metal roof. The below-grade portions of the building structure will be constructed of reinforced
32 concrete. The analytical laboratory structure will be supported by a reinforced concrete mat
33 foundation. Secondary containment is provided as required for tank systems managing
34 dangerous or mixed waste. Table 4 11 provides information on secondary containment.
35
36 Balance of Facilities4BGOF
37 The BGFbalance of facilities wil-includesrby-defnitien; support systems and utilities required
38 for the waste treatment processes within the fur main pro s ess areas (pretreatment, LAW
39 vitrification, HLW vitrification, and the analytical laboratory). The BOFbalance of facilities
40 support systems and utilities will-include, but are not be-limited to, heating and cooling, process
41 steam, process water, chilled water, primary and secondarty power supplies, and compressed air.
42 The balance of facilities also includes the glass former reagent system (GFR) that supplies glass
43 former reagents to the LAW and HLW vitrification facilities. Regulated waste management
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1 units within the balance of facilitiesB OF include the {LW out ef seEvicespent melter storage
2 ana, the LIW out f sei e elter strage ara ilityand the nonradioactive dangerous waste
3 storage area, and the central waste storage faility.
4
5 4.1.2 Pretreatment Plant

6 The pretreatment plant is designed to receive mixed waste from the DST system and separate
7 and prepare the LAW and HLW feed streams for vitrification. The main functions performed at
8 the pretreatment plant are as follows:
9

10 * Receive waste feeds from the Hanford Site DST system-

11 e Separate cesium, strontium, teehrietium-and TRU radionuclides from the waste feeds,

12 e Segregate solids into the HLW feed stream,

13 9 Concentrate the separated radionuclides-

14 o Adjust the concentration of the waste for vitrification-

15 * Collect and monitor liquid effluents,-

16 9 Blend waste fractions to optimize treatment steps-

17
18 The purpose of this section is to describe the major systems associated with the pretreatment
19 plant. Descriptions of process systems, ventilation systems, and mechanical support systems
20 associated with the pretreatment plant are provided in the following sections.
21
22 Figure 4A 1 presn tesm ified flcw gure for the .TTP, Figure 4A 2 presents the simplifie
23 flow ofprimary preens systems, and-tThe following figures found in Annendix 4A and
24 drawings, found in WA78 90008967, Dangerous Waste Portion of the Hanford Facility Resource
25 Conservation and Recoverv Act Permit for the Treatment, Storage, and Disposal ofDangerous
26 Waste (DWP), Appendix-Attachment 4A51 Appendix 8, provide additional detail for the
27 pretreatment plant:
28

29 * Simplified flow figure for the WTP

30 * Simplifed-pProcess flow figures and drawings for process information

31 e Typical system figures depicting common features for each regulated system

32 e Siplinfied-gGeneral arrangement figures and drawings showing locations of regulated
33 equipment-and-associated-tanks

34 * Waste management area figures-andrajM showing plant locations to be permitted

35
36 Instrumentation, alarns, controls, and interlocks will be provided for the tank systems and
37 miscellaneous treatment systems to indicate or prevent the following conditions, as apropriate:
38
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1 * Overfilling: Plant items are protected against overfilling by liquid level indication, high level
2 instrumentation interlocks to shut off feed sources, and process control system control
3 functions backed up by hard wired trips as required.
4

5 * Loss of containment: Plant items are protected against containment loss by liquid level
6 indication, and by process control system control and alarm functions as required, including
7 shut off of feed sources. Each plant item that manages liquid mixed or dangerous waste is
8 provided with secondary containment. Sumps associated with the management of liquid
9 mixed or dangerous waste are provided with liquid level instrumentation and an ejector or

10 pump to empty the snmp as needed.
11

12 * Inadvertent transfers of fluids: System sequential operations are properly interlocked to
13 prevent inadvertent transfers at the wrong time or to the wrong location.

'14

15 In addition to level controL temperature and pressure may be monitored for tank systems and
16 miscellaneous treatment systems in some cases. Additional information may be found in the
17 system. logic descriptions located-in DWP Attachment 51, Appendix 8.13. Regulated process
18 and leak detection system instruments and parameters will be provided in DWP Table II1.10.E.E
19 for tank systems and in DWP Table I.10.G.C for miscellaneous treatment systems.
20 entamination'tadiatien area boundary figures own taminatien'radiatien zones
21 throughout the plant

22
23 4.1.2.1 Waste Feed Receipt Process System (FRP)-Systei

24 Figure 4A-5 presents a simplified process flow diagram of the waste feed receipt process system
25 Fhnt
26 facilitates sampling of the waste, providce lag stcrage, and transfcrs the w;Aste feed for
27 subsee teatment within the pretreatm lt mar f tion of the wastefeedreeipt
28 preeess system(FRP) is to receive batch transfers of LAW waste feed from the DST system, and
29 to store the waste pending processing through pretreatment. Each waste-feed-receipt
30 yesselWaste Feed Receipt Vessels (FRP-VSL-00002A/B/C/D) has a working volume of
31 approximately 375,800 gallons, -for a total working volume of approximately 1.5 million gallons.
32 Waste feed will normally be transferred from the DST system in apreximately 1 million gallsn
33 batches up to 1 million gallons into 3-three of the 4four waste feed receipt -Ve Waste Feed
34 Receipt Vessels (FRP-VSL-00002A/B/C/D). The fourth vessel containing waste feed from the
35 preceding transfer is used to sustain production while the current batch transfer is being mixed
36 and sampled to verify waste characteristics.
37
38 The-FRP waste feed receipt veeWaste Feed Receipt Vessels (FRP-VSL-00002A/B/C/D) can
39 also receive excess recycles or excess concentrate from the waste feed evaporaterion process
40 system (FEE) and off-specification treated LAW from the treated LAW concentrate storage
41 process system (TCP). The LAW feed stored in the-FRP waste feed receipt vcsselWaste Feed
42 Receipt Vessels (FRP-VSL-00002A/B/C/D) is batch-transferred forward for processing to either
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1 the FEP system or to the ultrafiltration system (UFP). The FRP system also has the capability to
2 return stored waste to the DST system.
3
4 The main components of the FRP tank system are:
5
6 * Three-wWaste transfer lines

-7 * Feou waste feed receipt vsselWaste Feed Receipt Vessels (Q11020AFRP-VSL-00002A-
8 V44 O2/B,V4412OCrandVA1-2OLD)
9 9A cell containing o eipt vessels, inclding containent and ventiation features

10 D/ate samplng equipm

11 QReeeipt tank mixing and tansfer o

12 EPipingassociated with waste receipts andtransfers

13 * Vessel inlet and outlet valve headers

14 * T-we-ePlumps f t. u DO D1'-P A 000.
15 FRP PMP 00002
16
17 Waste feed is received from the DST system through the inner pipe of any one of three co-axial
18 transfer pipeslines. These pipes, eqpped wit leak detection systems within the outer pipe,
19 allow receipt ofthe waste into the four receipt vessels. Piping is also available to allow tra
20 of waste from one receipt vessel to another, as well as allowig storage and return of treated
21 waste from within antThe inlet valve header routes the waste to the FRP-wavste
22 feed receipt vessclWaste Feed Receipt Vessels (FRP-VSL-00002A/B/C/D). The inlet and outlet
23 valve headers and pumps are used in combination to facilitate the transfer of waste from one
24 waste feed receipt -esseWaste Feed Receipt Vessel to another, forward transfer of waste to the
25 pretreatment process, or the return of waste to the DST system using the transfer lines.
26
27 FRP system design features include:
28
29 * Capability to pressure-test both the inner and outer transfer lines for integrity
30 e Transfer line leak detection system for integrity indication during transfer
31 Tfn.4sfe- ie nA a

32
33
34

35

36
37

38
39

40
41

* Transfer line flushing and draining capabilityPermissive interlocks to preclude nadvortcn

SInstrmentation for mnita-of vessel liauid leve
* instrumentation for monitoring vessel liquid level:Ve'sel Ijr fiow to a seconder'; receiverf

" Vessel vent to the pretreatment vessel vent process system (PVP)

* Forced air purge and passive air purge of the vessel vapor space for mitigation of hydrogen
gas buildup
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1 9 Internal pulse jet mixers (PJMs) for solids suspension and slurry mixing
2 * Remote sampling capability off the discharge of the transfer pump
3 * Vessel spray rings for vessel decontamination
4
5 The waste feed reeipt vesselWaste Feed Receipt Vessels (FRP-VSL-00002A/B/C/D) are
6 designed for a 40-year life, and are of welded stainless steel construction. Each tank-vessel is
7 equiped with pulsejeat mixers to ixn the Ivessi __n-t an uspend solids. Reverse flow
8 diverters are provided for each vessel to trasfer the w ,aste, and each is equipped with a

9 automiated sampling system to alow cofrato f the individual tank waste charatrsi.
10 Waste receipt vesl r vented to the Prteannent Vessel Vent Process Syxstemf (PXTE).
11
12 The cell containing the r~ceipt vessels is partially lined with stainless steel t foim~ a sccendary
13 containment. This secondary containment wvill aeeommnedatc up to 100 %, of the volume of the
14 largest vessel in the cell and will havie a gradient (minimum 1%) designed to channel fluids toa
15 sumfp. This sumnp is equipped vith liquid level detection and alarma capabilities and an ejectort
16 allow ifanfer of waste detected. Cell and vessel wash capabilities are installed foi
17 dlecontamination activi4ties. The receipt vessels have internal wash rings for this pUrposeloCated
18 in an inaccessible (black) cell. Each cell is partially lined with welded stainless steel for
19 secondar containment. This secondary containment will have a gradient designed to channel
20 liquid to a low-point suMp within each black cell. Each sump is equiipped with liquid level
21 instrumentation and is alarmed for detecting loss of vessel or piping integrity, Each sump is
22 equipped-with an emptying ejector.
23
24 The FRP system pumps (FRP PM4P 0001'2A)-and valve headers are located in a hot cell to
25 facilitate remote replIacement. The hot cell is also partially lined for secondpa containment.
26 The hot cell has enthree, instrumented su~mps for liquid detection.
27
28 The FRP black cells are located around the hot cell. Hydraulic connections connect the black
29 cells; to each other and connect selected black cells find-to the hot cell. These hydraulic
30 connections are used to cascade fluid flow between cells in the event that the FEP black cell
31 secondary containment hold-up vlmisecdd.Athe liquid cascades from cell to cell it
32 will reach the hot cell.
33

35 ps4141tf j-J 10 1 T

36
37 Instiaumentati on, alarms, contFrolIs, an d in terlo ekS wi'il beI- provi4de d for the FRP to indiceate or
38 prevent the following cenditiEns:
39
40 TersRl contets overflopw (leve indication, acndels, and passie verfloweunte to
41 contingency vessels)
42 Th navertent gas/steam fewing into the vessel or being generated causing pressurizati
43 essels vented to the vessel vent system, te .traeindication sb)
44 eLoss 4o system integity (vessel and sump level indiations)
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1 ELoso of miixing futiofin (air pressure/flow indioation)
2 93 Vessel over~flow (transfers fromf DST and ink. ... els not permitted if lovel is high becausoi
3 may eause everfiw)
4 flkad-veffont transfer (WTP yeffnssive sigaals tc bmrfer ptmps operated by the tank faf
5 -
6 fT High temperature or level in the system that could compromise systema integrity (instuments,
7 alams)
8 Thaeemato tank level (density compensator to adjust waste level idioptod to aettai leel

9
10 4.1.2.2 Waste Feed Evaporation Process System (FEP)

II Figure 4A-6 presents a simplified process flow diagram of the waste feed evaporation process
12 system (FEP). The primary process functions of the FEP tank and miscellaneous treatment
13 system ne-is_to concentrate LAW reecate from the FRP an-sle ey
14 streams,to evaporate a porion of the feed (redusing the volume and increasing the sodium
15 coneeouttaion), to frensfer the wastedilute HLW feed from the HLW lag storage and feed
16 blending process system (HLP), and recycle from the plant wash and disposal process system
17 (PWD) and the spent resin collection and dewatering process system (RDP). The waste-feed
18 evaperater- seamtar-veAseWaste Feed Evaporator Separator Vessels (FEP-SEP-OOOO1A/B) will
19 deliver concentrate to the Wultrafiltration Pprocess &system (UFP)rte-eendense4he. eOverhead
20 vapors and t#ansfer-non-condensables from the wants feed Waator separator vosseiaste
21 Feed Evaporator Separator Vessels (FEP-SEP-00001A/B) are routed to the Pnrimary
22 Ceondensers (FEP-COND-00001A/B). Process condensate from the Primary Ceondensers
23 (FEP-COND-OOOOlA/B) and steam condensate from the vacuum system are collected in the
24 LAW feed evaporator cordepate yesselLAW Feed Evaporator Condensate Vessel
25 (FEP-VSL-00005) and discharged to the Rradioactive Lliquid Wwaste Ddisposal System-process
26 system (RLD). The non-condensables from the vacuum system and-are discharged te-vent
27 nee ondennablegases-to thePVP fer-treatmentsystem.
28
29 The FEP is composed of two evaporator tr-ains arrdnged in parallel. The evaporator train cae
30 operated independently or at the same time depending on the evaporaticn needsuring
31 off-normal conditions. excess dilute recycles to the FEP waste feed evaporatorfe eWaste
32 Feed Evaporator Feed Vessels (FEP-VSL-00017A/B), or excess concentrate from the FEP waste
33 fed :evirator separatorve Waste Feed Evaporator Separator Vessels (FEP-SEP-00001A/
34 B), can be routed to the FRP system for interim storage. Washed solids from the UFP system
35 that are collected in the HLP system that are too dilute for feed to HLW vitrification can also be
36 concentrated.
37
38 The main components of the FEP tank and miscellaneous treatment system are+ as follows.
39
40 Tanks
41 * Two waste feed evaporator feed vossolWaste Feed EvaporatorFeedVessels
42 (V11004FEP-VSL-00017AmAd-V44-0"/B)

43 * LAW Feed Evaporator Condensate Vessel (FEP-VSL-00005)
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1 * Vessel outlet valve headers
2 Tw SDeed~ i~m~ PEPl DXP 000 tI7 A J

3 *Two evaporaor ts, each comzposed ofa waste feed evaporator sepafator vessel 0TI100 2A
4 Efi \Tl~ 1 n ith,: demisters, arfeboiler, a rcefreulafioni pump, anid overhead condensers
5 12Single LA edeaoao endensate pot vesselRJfl1 'JS 0005)

6 * Condensate tansfer-Piumps and associated piping for tansfer(F P -Y 0006Aph Of
7 waste

8
9 Miscellaneous Treatment Systems

10 Two separator vesse-lWaste Feed Evaporator Separator Vessels (FEP-SEP-00001A/B)

12 'rwe -eafs (F CUCD 0000C~iLf O

13 * vtnp ffE4 WOD 0000 C Afl AR wJON .Alw ,..+e . he~tade-

14 * Twe-Pyrimary Ceondensers (FEP-COND-00001A/B)

15 * T-weIinter-Ceondensers (FEP-COND-00002A/B)

16 * Twe-Aafter-eCondensers (FEP-COND-00003A/B

17 o Pumps

18
19 The FEP system includes two waste feed evaportofed seWaste Feed Evaporator Feed
20 Vessels (FEP-VSL-00017A/B) are forced circulation units operating under vacuum to reduce the
21 oporating temperatre. Each ovap orator feed vessel ha a usj tatafien systemf to proNide
22 ixing and to pre&vent settling of solids. The ast feed fro tefovessels is pumed
23 eentimieuslyte the eape aenvith a batch volume of approximately 50,000 gallons each for
24 manaling feed makeup from multiple sources. One waste feed evaporator feedvesWaste
25 Feed Evaporator Feed Vessel will be in a makeup mode while the alternate vessel is feeding the
26 evaporator trains.
27
28 A pump maains a high Rlow rate af atnd the evapcmtfior system. Thae pump transfers the waste
29 through the ret oiler and back into the waste feed evapoatotr separator vessel. The recirculating
30 wagte stream is prevenited from boiling in the reboiler tubes by maintaining sufficient hydrostatice
31 head to increase the boiling point above the temperaturFeofthe liqjuor in the reboiler.
32
33 The design features of the FEP evaporator feed system include:
34
35 . Internal pulse iet mixers for solids suspension
36 L

38 * Instrumentation for monitoring vessel liquid level Vessel o.rflo:: to the ultimate oVeFrflw
39 vessl m T V LA00033
40 0 Vessel vent to the PVP syster to rernt :e :zaion ofavesse
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1 Forced air purge and passive air purge of the vessel vapor space for mitigation of hydrogen
2 gas buildup

3 * Pump and line flushing capability

4 * Transfer flow rate indication and transfer volume totalizer

5 * Remote sampling capability off the discharge of the transfer pumps

6 * Vessel spray rings for vessel decontamination

7
8 The FEP waste feed evaporator trains can be operated independently or at the same time
9 depending on the evaporation needs. The waste feed evaperatar soragator vessciWaste Feed

10 Evaporator Separator Vessels (FEP-SEP-00001A/B) are forced-circulation units operating under
11 vacuum to reduce the operating temperature. A-Recirculation pumps4 FEP PMP 00009AAh
12 maintains a high flow rate from the waste feed erator separtor veazelWaste Feed
13 Evaporator Separator-Vessels (FEP-SEP-0000lA/B) to the Rreboilers (FEP-RBLR-00001A/B).
14 The pums (PEP- MIP- 0008A Btransfers the waste through the rReboilers and back into the
15 waste feed evaperator se:p arater veseWaste Feed Evaporator Separator Vessels
16 (FFP-SEP-00001A/B). The recirculating waste stream is prevented from boiling in the reboiler
17 tubes by maintaining sufficient hydrostatic head (submergence) above the -Reboiler tubes.
18
19 As the liquid travels thieugh-out of the _reboilers (FEP-RBLR-OOOO1A/B) the hydrostatic head
20 diminishes and flash evaporation occurs as the flow enters the waste feed owapomtor separato
21 vessefWaste Feed Evaporator Separator Vessels (FEP-SEP-00001A/B). The liquid continues to
22 flash and the vapor and liquid streams are separated (liquid-vapor disengagement). The liquid
23 stream circulates in this elesed-Ioop and becomes more concentrated, while the vapor stream
24 passes through a demisting section to the evaporator everheads-condensing system. The -

25 concentrate off-take esmes-frem-ais pumped from the bottom of the waste-feed-evaporator
26 separater-vesselWaste Feed Evaporator Separator Vessels (FEP-SEP-00001A/B) at the
27 controlled liquid density and is discharged to e- feed
28 p ar. tin-vesselsUntrafiltration Feed Preparation Vessels (V420-OUFP-VSL-OOOO1A-and
29 V -12040/B) in the UFP system, or is recycled to the FRP system.
30
31 The vapor stream frei-exiting the w Waste Feed Evaporator
32 Separator Vessels (FEP-SEP-OOOO1A/B) is condensed in the overhead system which contains a
33 three-stage condenser system consisting of a-pPrimary Ceondensers (FEP-COND-OOOOlA/B), an
34 Jinter-sendenser-Condensers (FEP-COND-00002A/B), and an-aAfler-eendenser-Condensers
35 (FEP-COND-00003A/B). The non-condensables frem-exiting downstream of the
36 aferAfter-eCondenser pass tbreugh the demister, whih removes entined drplets. The
37 non -oniensabics-are then-routed to the PVP system for treatment.The-condensed-va f
38 the overhead sy~stzm is collected in a condensate pot and ten ty-nsfencd lto prFoess condenst
39 vessels the Radioacie Liquid Waste Dispcsal System (RID) for discharge to the Liid
40 Effluent Retentio Fa I (ERE)\ anir h ffiluent Tramnaiiy(T) f the
41 codnedoe)s noet teLPIT ae ceptance criteria, the conidensate fromf the
-42 systemn is reled back though the waste feed c-vaporation system
43
44 Design features of the evaoorator trains include:
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1
2 Operating pressure indication and control

3.

4 9 Differential pressure indication across the wWaste 4Feed eEvaporator eSeparator vVessels
5 (FEP-SEP-00001A/B) demister section

6 9 Water sprays to the wate feed ovavvrat:r scpa:atcr vesseWaste Feed Evaporator Separator
7 Vessels (FEP-SEP-00OOOA/B) demister section
8 * Process condensate radiation monitoring and recycle capability

9 - Low-pressure steam supply and conditioning for heating the Rreboilers
10 (FEP-RBLR-00001A/B)

11 * Reboilers (FEP-RBLR-O0001A/B) tube leak detection and diversion capability

12 * Reboilers (FEP-RBLR-00001A/B) steam condensate collection

13 -

14 * Instrumentation for monitoring and control of vessel liquid level Control sytem aarmsand

16 e Forced air purge ofthe vessel vapor space for mitigation of hydrogen gas buildup (passive
17 venting of purge air via the downstream vessels connected to the vent header)

18 * Capability to drain, flush. and chemically clean the system

19
20 The condensed vapor from the FEP condensing units is collected in the LAW fg emt
21 eondensate vesselLAW Feed Evaporator Condensate Vessel (FEP-VSL-00005). One condensate
22 vessel is used to collect condensate from both evaporator trains. A small fraction of the total
23 condensate is recycled to the waste feed vvaparator sepdrator vessoiWaste Feed Evaporator
24 Separator Vessels (FEP-SEP-00001A/B) demister water sprays. The balance of the condensate
25 is transferred to the RLD system. Off-specification condensate is recycled to the waste-feed
26 evacerater feed vesselWaste Feed Evaporator Feed Vessels (FEP-VSL-000 1 7A/B)
27
28 Design features include:
29

31 C~,.,

32 & Instrumentation for monitoring and control of vessel liquid level Vesel overflw to
33 eontialen-y-vessell,

34 * Vessel vent to the PVP system te enpsuration of a Vessel

35 * Outlet valve header

36 * Remote sampling capability off the discharge of the transfer pumps

37 * Dip legs in the vessel that maintain a liquid seal (pressure boundary) between the vessel and
38 the condensers

39 9 Makeup recycle water as required for startup
40
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1 The black cells and hot cell are partially lined with stainless steel for secondary containment.
2 Black cells and hot cells-,ad-are will be equipped with an instrumented sump or sumps for leak
3 detection. The sumps are equipped with a steam emptying ejector.
4
5 P
6
7 Instramontation, alarms, controls, and interlocks will1 be proided for toe PEP to indicate or
8 pro-eent the following conditins:
9

10 flVesscl contents oveflow (level indication, conrorls, and passiVe o)verflow meutes to the
11 v
12 Dlnadv&ern gas/stoam flowing into the vessel or being generated causing pressutizafion
13 (veses venited to the vessel vzent system, temperatuc indication)
14 D~ss of system integrty (vessel and sump level indications)

15 GLoss of Bxbing Aicn (air- preszuf e/flw indication)
16 fligh temperature or high level in the system that could compromise systcm integrity
17 (instrments, alarms)

18
19 P
20 if aTabl
21
22 4.1.2.3 Ultrafiltration Process System (UFP),Systen

23 Figure 4A-7 presents a simplified process flow diagram of the ultrafiltration process system
24 (FP2.tThe UFP tank system separates the eeneeatated-waste feed from the HLW lag storage
25 and blending process and the waste feed receipt process systems and/or the waste feed
26 evaporation process system into a high solids stream, referred to as the HLW feed stream, and a
27 relatively solids free stream, referred to as the LAW feed stream. In the UFP system, Tthe
28 separated solids may undergo additional treatment (washing and/or leaching operation§)_to
29 reduce the quantity of IHLW produced. These operations vl1be performod in the IJP system.
30 In addition, the LAW feed stream may require Sr/TRU removal(envelope C only). This
31 operation will else-be performed in the UFP system prior to solids separation.
32
33 The main components of the UFP tank system are:
34
35 QT weeae-ater IL2Vmat bufmt ~ e feed JLfy.t.L p -Jfi--*"-gr-
36 Pii faie 1T r1 2OlOIP "1St QOC 00 lA and N 12 010/ B) e ach e quipp ed with pul s; jet
37 mixers and cooeling j ackets

38 * Untrafiltration Feed Preparation Vessels UFP-VSL-00001A/B) Two en er
39 pumps D R mu, P NIP iA

40 flTwo ~ultrafiltration FE feed Lvyossols Q.V1201 l1JTR VSL 00002A and3,11201 1/B)ecc
41 equipped with pulse jet mers and cooling jackets

42 * Ultrafiltration Feed Vessels (UFP-VSL-00002A/B
43 (UIEP P-P OO AI2A )
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1 * . Two ultrafilter trains, each containing three individual Uultrafilters units
2 f(G1aO0aUFP-FILT-0000lA 1B,-C42003/2A/2TG12004/3A/33)id-(G12002B,
3 912093B, G1200IB)]

4 o Associated ultrafilter backpulsing equipment

5 a 'Thee-LAW-Uultrafilter Ptermeate held-Vvessels (V42014IFP-VSL-00062A,-V142014/B;
6 V12015/C)

7 * Pumps each equipped with pul4e jet mixer

8
9 The primary design features of the UFP system are:

10
11 * Pulse jet mixers in the ultafilation feed preparation vesselsUntrafiltration Feed Preparation
12 Vessels (UFP-VSL-00001A/B), the ultrafiltratin feed veeselsUntrafiltration Feed Vessels
13 (UFP-VSL-00002A/B), and in the ultrafiltr vermeae lUltrafilter Permeate Vessels
14 (UFP-VSL-00062A/B/C)

15 & Cooling iackets on the ultafil ation feed preparatieoselsUntrafiltration Feed Preparation
16 Vessels (UFP-VSL-00001A/B) and on the ultrafitation feed v 1s"Untrafiltration Feed
17 Vessels (UJFP-VSL-00002A/B)

18 * Passive vessel overflow routes for the ultafiltration feed preparation vooselsUntrafiltration
19 Feed Preparation Vessels (UFP-VSL-00001A/B), the "-t- -f
20 v~eseesUntrafiltration Feed Vessels (UFP-VSL-00002A/B), and in the Uultrafilter Ppermeate
21 Vvessels (UFP-VSL-00062A/B/C) to the uUltimate eOverflow VVessel (PWD-VSL-00033)

22 e Heating eiectors for the ultrafiltration feed preparation vesseloUntrafiltration Feed
23 Preparation Vessels (UFP-VSL-00001A/B) and the ultrafiltation feed veaselsUntrafiltration
24 Feed Vessels (UFP-VSL-00002A/B)

25 * Emptying ejectors for the ultrafiltation feedpreparation veiselsUntrafiltration Feed
26 Preparation Vessels (UFP-VSL-0000 1A/B)

27 o Sampling capabilities for the u1&Al f ri: 1 Untrafiltration Feed
28 Prearation Vessels (UFP-VSL-OOOOIA/B), the ultafiltration feed veos Untrafiltration
29 Feed Vessels (UFP-VSL-00002A/B), and in the Uultrafilter Pnermeate Vvessels
30 (UFP-VSL-00062A/B/C)

31 * Vessel wash rings for the uUrafiltation feed preparation vescelsUntrafiltration Feed
32 Preparation Vessels (UFP-VSL-00001A/B), the ultrnfiltrati feod vesclsUntrafiltration
33 Feed Vessels (UFP-VSL-00002A/B), and in the U*ltrafilter Pmermeate Vvessels
34 (UFP-VSL-00062A/B/C)

35 * Ventilation (both passive and forced) for the u1aY'jt e feed
36 yessesUntrafiltration Feed Preparation Vessels (UFP-VSL-00001A/B), the ultraflfratien
37 feed-vessesUntrafiltration Feed Vessels (UFP-VSL-00002A/B). and in the Ultrafilter
38 Ppermeate Vwessels (UFP-VSL-00062A/B/C)
39
40 Ultrafiltration is a filtration process in which the waste stream is processed axially through the
41 Uultrafilters (UFP-FILT-OOOO1A/lB/2A/2B/3A/3B), which are long bundles of permeable tubes.
42 Solids-free liquids pass radially through the permeable ultrafilter tubes surface while the
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1 concentration of the solids in the recirculating stream continuously increases. The resulting
2 solids slurry may need treatment such as caustic leaching and/or water washing to reduce
3 intertitial liquid buidp to minimize the quantity of IH{LW glass produced.
4
5 Waste is received from the HLP. FRP, and/or the FEP systems into the aperta: ean tira
6 f i-a" vesse Untrafiltration Feed Preparation Vessels
7 (V1201UFP-VSL-00001A-andVI200/B) of the UFP system. The waste may be sampled here
8 to determine the Uultrafiltration parameters. For envelope C feeds, chemicals are added to the
9 alemt_ f -"'t"'Untrafiltration Feed

10 Preparation Vessels (UFP-VSL-0000lA/B) to precipitate strontium and TRU elements contained
11 in the incoming waste stream prior to solids concentration by ultrafiltration. Heat (if required)
12 and agitation are-can be applied to ensure that the precipitation process is completed.
13
14 The ultrafiltaion feed vreparation vesselsUntrafiltration Feed Preparation Vessels
15 (UFP-VSL-0000 lA/B) feed the ultrafiltration feed vesselsUntrafiltration Feed Vessels
16 (UFP-VSL-00002A/B), which feed the ultrafilters themselves. During the initial solids
17 concentration, Tthe solids-free stream generated by Uultrafiltration is designated as the LAW
18 feed stream, which is then routed to one of the three LAX -Ultrafilter Ppermeate Vhel-'vessels
19 (V421-5UFP-VSL-00062ArV12044/-e, A 204IC). Here, the permeate is sampled for solids
20 breakthrough (turbidity) prior to further processing, which includes cesium and eebaetium
21 removal and additional evaporation prior to LAW vitrification.
22
23 The resulting concentrated slurry may then be washed in the tr a -

24 *esselsUntrafiltration Feed Vessels (UFP-VSL-00002A/B) with process water or caustic leached
25 to remove interstitial liquid, soluble salts, and/or HLW glass-glass-limiting compounds and
26 further processed through the Ualtrafilters (UFP-FILT-OOOO1A/IB/2A/2B/3A/3B). The final
27 concentrated solids stream,-er-HLW feed streams is transferred to the !RW-lag-starage
28 vssekHLW Lag Storage Vessels 1F42001DHLP-VSL-00027A-and-4-2004/B) of the HLW
29 LagSoaenm P system) and then on to the HLW vitrification
30 process. Th treated solids may also be rotumod to the DST system via the E4l'. Permeate from
31 solids treatment is also collected in Ultrafilter Permeate Vessels (UFP-VSL-00062A/B/C), but
32 this stream is normally routed to the nlant wash and disoosal process system (PWD) for recycle.
33
34 During waste processing, the permeability of the Utltrafilters (UFP-FILT-00001A/I1B/2A/2B/
35 3A/3B) is reduced over time. Re-establishing the ultrafilters' permeability can be accomplished
36 using one of two different methods which iclu: 1)_backpulsing with filter permeate or 2)
37 cleaning utilizing nitric acid or caustic. Backpulsing may be utilized while the filter is in
38 operation, but cleaning requires the filters to be out of operation. Filter performance will be
39 monitored to determine when cleaning is required.
40
41 htmetion, alas, controls, and interlocks wil be provided for the ;;FP system as follows:
42
43 fl Vesselq haave level irnttrumentationa with high alarms and trip functions to minimize the ehanees
44 eerlein
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1 gVessels have a designated overflow route designed to han&e the largest postible flew rate it
2 tile-vesesk
3 [Lei~e cinst~entaion and overflow piping, with alana set poinats will be used to provent the
4 oIVeffllig of the vessels andI SUbsequent liquid discharge into the vessel vent system

5 Eka ease of an in coi equipment failur-e, the waste will remain within the secondarzy conftainment
6 (G5 cell) which will have an engineered route back into the proceses

7 [Leaks will be dletected via sump instrmntto

8

10 -- ie i n Tablem

11
12 4.1.2.4 HLW Lag Storage and Feed Blending Procss. System WRLP)-System

13 Figure 4A-8 presents a simplified process flow diagram of the HLW lag storage and feed
14 blending process system (fILP). The MLW-HLP system receives the envelope D slurry from the
15 DST system and the treated 1{LW feed-eta Inr~ from the UFP system. It-This system
16 provides receipt, storage, and transfer capability for the envelope D feed, provides lag storage for
17 the -treated high-level waste solids slurry, and blends HLW vitrification feed prior to transfer and
18 subsequent processing in the HLW vitrification plant. The system also provides for blending of
19 separated cesium and teehnetium recovered-frorla the LAY. treatment process intocesium, nitric
20 acid recovery process system (CNE) with the HLW feed stream prior to transfer to thle HlWM
21 vitrification plant.

-22

23 The main components of the HLP tank system are:
24
25 a Aa-4UW-feed-feiteeIL Feed Receipt Vessel (IiILP-VSL-00022)

26 * Sttontimm'TRU4w HME lag storatge vesselaIMW Lag Storage Vessels
27 &-2004-H-VSL-00027AI and 12001IQhP VL002B)

28 [Lag storage vessels (3,T120011D and Vl2001E)
29 * An4{ILW-feed-blending veseelIIW Feed Blending Vessel (VI2007HLP-VSL-00028

30 [Associated pumps and piping
31
32 The p im design features of the HP system are:
:33
34 * Pulse jet mixers in the HLMb-ed -eeeitvseH W Feed Receipt Vessel
35 (iU -VSL-00022 ) the 14LW 1a storage esseImLW La Storage Vessels
36 (HL P-VSL-00027A B). and the HL-WHL seedtblendiireeietW Feed Blending Vessel
37 (HLP-VSL-00028N
38 Cooling jackets on the dHLW feed-teeeivt-veselfmtLW Feed Receipt Vessel
39 (HIP-VSL-00022t, the envL laD storagedrHLW Lag Storage Vessels
40 (H -SL-00027AB and the lrry fed blendiLg vFiIiaW eed Blending Vesse
41 (iiLP-VSL-00028)
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1 * Passive vessel overflow routes for the HbW feed-reeeipt-ee W Feed Receipt Vessel
2 (HLP-VSL-00022). the EW la: storage '; AHLW Lag Storage Vessels
3 (HLP-VSL-00027A/B), and the HLWfeedblending-es W Feed Blending Vessel
4 (HLP-VSL-00028) to the uUltimate eOverflow vVessel (PWD-VSL-00033)

5 a Sampling capabilities for the HLW feedre t ves LlW Feed Receipt Vessel
6 (HLP-VSL-00022), the HL-W lae storage- velHLW Lag Storage Vessels
7 (HLP-VSL-00027A/B), and the HtW-feedblendin -e W Feed Blending Vessel
8 (HLP-VSL-00028)

9 * Vessel wash rings for the I-W-feed-reeeipt-vesseHLW Feed Receipt Vessel
10 (HLP-VSL-00022), the HLW lag stErae- veslIHLW Lag Storage Vessels
11 (HLP-VSL-00027A/B), and the HL-W-feed blendin -vesse1HLW Feed Blending Vessel
12 (HLP-VSL-00028)

13 * Ventilation (both passive and forced) for the BL W Feed Receipt
14 Vessel (H P-VSL-00022). the HLW'lag storage v HsclsHLW Lag Storage Vessels
15 (HLP-VSL-00027A/B). and the HL4A ed blending-vess W Feed Blending Vessel
16 (HLP-VSL-00028)

17
18 HLW feed from the DST system is received into the RLW-feedreeeirt-vesseIHLW Feed Receipt
19 Vessel (HLP-VSL-00022). The waste stored in this vessel is sampled and sent to either the UFP
20 system, the waste feed evaporation process system (FEP), or the waste feed receipt process
21 systems (FRP) for processing.
22
23 Treated Hhigh solids waste-, signated-asthe-HLW feed stream) stream-is-received from the
24 UFP and-system; is stored in the liLW4ag sterage vesselsHLW Lag Storage Vessels
25 (HLP-VSL-00027A/B). The waste stored in these vessels is sampled to determine blending and
26 to comply with vitrification parameters of IHLW. In the HLP system, strontium/TRU precipitate
27 slurry is segregated from the other HLW slurry; and steied-then blended in the strentlm
28 TR-UELW Ffeed Bblending4ag-sterage VWessels (HLP-VSL-00028). The HLW Lag Storage
29 Vessels (HLP-VSL-00027B) is a back up vessel to the HLW Feed Blending Vessel
30 (HLP-VSL-00028).
31
32 The HLW feed stream is routed from the HLW 1Lag Sstorage tanks-Vyessels
33 (HLP-VSL-00027A/B) to the HLt feed blendingvesselHLW Feed Blending Vessel
34 (HLP-VSL-00028). The HLWfeed blending-vesselHLW Feed Blending Vessel
35 ffTlP ;79L 00028 also receives cesium and-teehnetium-that has been recovered from the LAW
36 feed stream in the waste treatment process. The cesium and tehnetium-addition rates to the
37 HLW feed stream are controlled based upon the results of the sampling previously conducted in
38 the HLW lag sterage veselzfLW Lag Storage Vessels (HLP-VSL-00027A/B). The final
39 blended HLW feed stream is then transferred to the HLW vitrification plant for final treatment
40 and immobilization. -Altematively, the blended HLW feed stream may be returned to the DST
41 system.
42
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I nsumn atin laiis, con-trols, and interlocks will be prdvidcd for the E4LF gystema as follows:
2
3 D~cosels hav e level instrum ein wit high ah-rms and tri Pnctions to iiieth hno
4 ofeverflmg

5 U~seshave A designiated overfflwrudeiedt handle the largest possible flow rate it
6. the -,;esee

7 [level instiqumentatioen and overflow piping with alaRrm'rip set points wAill be used to prevent
8 the overiling of hevses _dsbsequent liquid discharge inte the vessel vent system
9 [1a ease of an in cell equipment failure, the waste wvill remain within the secondarfy conttainmen

10 (C5 edll) whaich will have an engineered route back into the proess
11 [Leaks will be detected vFia sumnp instumein located in the coil sump

12

14 vam11tA v91b vAmde a bleEgm1-2,1E

15
16 4.1.2.5 Cesium Ion Exchange Process System (CXP)-System

17 Figure 4A-9 presents a sjimplified process flow diagram of the cesium ion exchange process
18 system (CXP). The primary function of the CXPtank system is to remove cesium from the
19 LAW feed stream. This is accomplished using a series of ion exchange columns containing a
20 resin that preferentially extracts cesium. After caustic and water rinses to remove residual LAW
21 feed e~uinof the cesium-loaded resin is accomplished using dilute nitric acid. The
22 cesiuma-loaded nitric acid is then routed to the cesium nitric acid recovery process system (CNP)
23 with the cesium ultimately processed in the HLW melter.
24
25 The main components of the CXP tank system are:
26
27 * Four cesi4um in exchange eolumsCesium Ion Exchange Columns
28 s (C XP-;TeIma00ry ffC43n2/t C-P3ank emnd-G s04) for cesium removal

29 *LAW eed s oTna. This is a ped u eCesium Ion Exchange Feed Vessel
30 c34QCX-S-00f

31 * Cesium ion Eexchane OCeaustic Rinse Ceollection Vvessel (V3OOr8CXP-VSL-00004A

32 0 Cesium ragntR dsselCesiu Reagent Vessel (CXP-SL-00005)

33 C esium tion Eexchange Treated LAW Ceollection Vvessels (CXP-VSL-00026Ar./C)
34 - T o nTe o-. t .e (CC k Anse nar A

35 *PumppsTwo foed ipmps4X (Q A 0000 l.b
36
37 Othe equipment inCessi Ine
38 Exchange Caustic Rinse Colection Vessel (CXP-VSL-00004) is used for receipt and transfer of
39 the caustic rinse. Transfer of the caustic rinse is accomplished using reverse flow diverters. In
40 addition, -the eesiu reagen vesselCesium Reagent Vessel (CXP-VSL-00005) is used to supply
41 demineraized water and caustic solutions, as well as to supply seagens--nitric acid;
42 deieraCized water, and Ceausti s elutip) for elution.
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1
2 The c:ni:m ion ehanze-feed ;eslCesium Ion Exchange Feed Vessel (CXP-VSL-00001)
3 receives LAW feed from the UFP system and provides feed buffer capacity to allow continuous
4 operation of the ion exchange system. The CXP uses four gesim iee1 n e sium
5 Ion Exchange Columns (CXP-IXC-0000112/3/4) . At any given time, eigy
6 three of the ien-exehange-columns are opeorating in the loading yselused in series to removeing
7 cesium from the LAW feed strear, for p:. :f Aum leng effcey. The erder-ef
8 thethree columns may be rotated in aeio 4tat ay of the eclumn may beink4 1 e termed
9 lead-pesitien. lag, and polishing columns, depending on their position in the train. The

10 remaiing- exeangefourth column is being;luted and regenerated, having its spent res
11 replaced, or is regenerated-and is then placed in a standby mode.-After-a until the lead column is
12 oluted, it typicaly becomes a lag colum in the next lading cyereaches the desired cesium
13 loading. At this point, the lead column is rotated out for elution, the lag column becomes the
14 lead, the polishing column becomes the lag, and the standby column is rotated into the polishing
15 position
16
17 The concentration of cesium in the feed stream is monitored prior to and following each Ceesium
18 lion Eexchange Ceolumn (CXP-IXC-00001/2/3/4). When cesium is detected above an
19 established set point following an ion exchange column, that-the lead column is taken out of the
20 loading cycle, eluted, and the resin bed regenerated while the other columns are placed into the
21 loading cycle.
22
23 Elution is part of a resin bed regeneration cycle that typically includes the following steps:
24
25 * Displacement of residual LAW feed stream in the column by rinsing with dilute caustic
26 solution to-prevent the potential of precipitating aluminum hydroxide from the LAW feed
27 stream at low pH values. This caustic rinse is eelleetedinprovided from the eesium-ien
28 an c :au:ti: rinse collection vesselCesium Ion Exchange Reagent Vessel
29 (CXP-VSL-000045)

30 e Displacement of residual dilute caustic solution from the column with demineralized water to
31 prevent an acid-base reaction during elution-

32 * Elution of cesium ions with dilute nitric acid-

33 * Displacement of residual acid from the column with demineralized water to prevent an
34 acid-base reaction with the caustic nnseregenerant,

35 * Regeneration of the resin with caustic solution-
36
37 After a number of loading and regeneration cycles, the resin is expected to lose performance and
38 is termed "spent". The number of cycles depends on LAW feed constituents, operating
39 temperatures, properties of the resin, radiation exposure, and LAW feed throughput rates. The
40 spent resin is slurried with recycled resin flush solution and flushed out of the column into the
41 spent resin collection and dewatering process system (RDP) system-for resin disposal. A slurry
42 of fresh resin is prepared in the cesium resin addition process system (CRP) system and then
43 added to the column as an ion exchange column bed replacement.
44
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I A standby elution system is provided by three tanks; one containing nitric acid, another
2 containing demineralized water, and a third tank containing sodium hydroxide. Each tank has a
3 volume sufficient to fully elute one fully loaded column, and one partially loaded column. The
4 tanks are located at an elevation sufficiently high above the iesium ion e::hange
5 eelemnCesium Ion Exchange Column (CXP-IXC-0000i/2/3/4) to provide enough hydrostatic
6 head to induce flow through the reagent vesal, pvmnps, oae of the csium ion exehage
7 eelumnsCesium Ion Exchange Columns (CXP-IXC-00001/2/3/4) and associated piping to the
8 destination vessel.
9

10 Following cesium ion exchange, the treated LAW feed is transferred to the eesium- ion exehange
11 treated LAW co::ctioneoekCesium Ion Exchange Treated LAW Collection Vessels
12 (CXP-VSL-00026AJB/C) for further treatment in the treated LAW concentrate storage process
13 system (TCP) or the treated LAW evaporation process system (TLPV
14
15
16 or prevent the flwing cnditionz:
17
18 flOveffilling: Vessels arc protected against overfilling by liquid lovel indication, and highlve
19 inst-dumentation intelcE to shut off fee so-ces a. requiE. Ovew piping from eac
20 vented vessel prevents liquid fromenrigtevtsyem
21 E1 OverheatinEg: Temp oratuTe regulation is provided to the ion exchage columns by a chilled
22 wator supply that operates conbnfuounly. Temperatur e indication is provided oni each cesium
23 i t'- eiehl'g W'Vf Tfffl- (2ffl22-f 9 Il0 / A), ',., 9t1i -4 1fe ehM- 1-,. ne :'X.444

24 "ekee fo flew to.~ Atlnt-.. th ~~tri as fa b

25 ef~t~ A -h .,e feed to th i~ eII *1 'Si el~ f

26 le~duqgeme h io einge ekin

27 ElLeakage of prcess liquids into chilled water: Chille water return lines will4 be monritored e
28
29 El Ovffressrization: Pr-essur-e relief for each cesium ion exchange columfn (Q 1-N-9 01/2
30 3/ 41 is provided by a relief valve that discharges to a piping header that is vented to the LAWI
31 feed vessekMwre isk
32 gLoss of containment: Vessels are protected against contaiament loss by liquid level indication;
33 high level interlocks to shut off feed sources, and process eontrbl system (['CS) control and
34 alarm functions, as r-equied-e. The cell, wbichdrainas to a surnp, contains liquid leakage in this
35 system. The cell is lined with stainless steel for secondary- containment, and sump level
36 insnmentation detects liquid leakage into the c ell.
37 EUlhadvctent tr~fers of fluids Sy;stem seq-uential operations areproperly interlocked tz

* 38 prevent mnad; u-tent ttansfers at the wrong time or location.
39 2Reverse flow divfft er failure: Where needed system~ vessels using reverse flow di-,orters
40 ineorporate dual rev erse flow diveiter systemf reduadaiacy into the design to prevenft loss ei
41 process fiinction and to maintain approepriate liquid levels inl vesl if one of thz repverse fo
42 diverters should fail
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1 Coelumnff- hydrgen ; entmfg: Each odumm is pre;'ided with a separato vessel to continuoucly
2 collect and ven -hydrogen generated in the columnffs. HlydrogenR is vented througha
3 restriction orifice to) the vessel vent system. Air is continually purged into the vapor spacm
4 the hydrogen venting dtsznre hat theconentratio of hydrogen is maintained in a

9 pg is, h.+tk.-Aain-.e-. *.-1-. -,A +1 M .- ,t+.-

10

12 -*I lAb.A e,.TTI blTEpflr
13
14 4.1.2.6 Cesium Nitric Acid Recovery Process System (CNP)-System

15 Figure 4A- 10 presents a simplified process flow diagram of the cesium nitric acid recovery
16 process system (CNP). The CNP system recovers nitric acid that was previously used for cesium
17 ion exchange resin bed regeneratien-elution so that the nitric acid can be reused as eluant. In
18 addition, this system concentrates and transfers to storage the cesium extraeted-eluted from the
19 ion exchange system for incorporation into the HLW melter feeds.
20
21 The main empenents ef-the-CNP system areis composed of tanks and miscellaneous treatment
22 systems, and consists of the followirig equipment+.
23
24 Tanks

25 * Eluate Ceontingency Sstorage Vvessel (CNP-VSL-00003)

26 * Cesium Eevaporator rRecovered Nnitric Aacid Vvessel (CNP-VSL-00004)
27 a Cesium Eevaporator Eeluant Llute Pot (CNP-VSL-00001)
28
29 Miscellaneous Treatment Systems

30 * Cesium Eevaporator Seeparator Vvessel (CNP-EVAP-00001)

31 * Cesium Eevaporator Ceoncentrate -Reboiler (CNP-HX-00001)

32 & Cesium Eevaporator Nnitric Aacid Rfectifier (CNP-DISTC-00001)

33 * Cesium Eevaporator P grimarv Ceondenser (CNP-HX-00002)

34 * Cesium Eevaporator Ssecondary Ceondenser (CNP-HX-00003)
35 * Cesium Eevaporator Aafter-Ceondenser (CNP-HX-00004)
36 1~4 fl PT fljeneytp e+at Agy rcl-. riM TTVT)EI A flQb0fltZ

37 * High Efficiency Particulate Air Filter (CNP-HEPA-00006)Cesium evaporator rocireulatio

38 * Pmps5Pumvs (Q P2
39 EThe evaporator anid reoilr

40 DA rectifier columni
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I UlPrimary and after condensers

3 fl~eziar concentrate lute pot p713030D)
4. fEluate contingency storage vessel U/13073)
5 ORecoverod nitric acid vese! N43 029)

6
7 During the process of regenerating the cesium ion exchange resin beds, eluate composed of
8 cesium-bearing nitric acid will be fed to the nitric acid recovr cr svrater
9 yesselCesium Evaporator Separator Vessel (CNP-EVAP-00001) operating under reduced

10 pressure. A closed-loop circulation stream is fed from the evaporator to the steam-steam-heated
11 : . m rct:::nera reb Cesium Evaporator Concentrate Reboiler
12 (CNP-HX-00001) and back to the cesium evap:rat:par at:: ri ::iCesium Evaporator
13 Separator Vessel (CNP-EVAP-00001)
14 preeees.
15
16 Vapors from the ce:im evaporatorep,:atr v7: Cesium Evaporator Separator Vessel
17 (CNP-EVAP-00001), composed primarily of water and nitric acid, are-is sent to the refluxed
18 ee Cesium Evaporator Nitric Acid Rectifier
19 elumn('CNP-DISTC-00001) where the nitric acid is recovered for reuse as eluant. Recovered
20 nitric acid is collected in the Eate: re:22e nit:i: a:id v--s:1Cesium Evaporator
21 Recovered Nitric Acid Vessel (CNP-VSL-00004) for reuse in the regn:::tien-elution of cesium
22 ion exchange column resin beds. Water vapor is recovered from the sytem' siu p tr
23 piriawy e :denserCesium Evaporator Primary Condenser (CNP-HX-00002), and
24 aftr' 4 :."u.±c"21 :rg thte.i:" e
25 eendenserCesium Evaporator Secondary Condenser (CNP-HX-00003), and cium ator
26 after-eendenserCesium Evaporator After-Condenser (CNP-HX-00004), and eelleeted-insent to
27 the plant wash and dispesal-(PWD) system. These condensers are water-water-cooled
28 shell-and-tube heat exchangers. The effluent eellIA from these condensers is neutralize'
29 before being recycled to the Treated LAW Evaporator Press System (TLP). Uncondensed
30 vapors exiting from the after-condenser are routed to the PVP system for further treatment.
31
32 The cesium concentrated in the evaporator is routed to the HLV, feed blending vesslIILW Feed
33 Blending Vessel (4200-'HILP-VSL-00028), for blending and incorporation into the HLW
34 melter feed streams. This cesium concentrate may also be stored in the Eeluate Ceontingency
35 Setorage Vvessel (CNP-VSL-00003), which is equipped with eeelingeeila cooling jacket for
36 heat removal.
37
38 BeeauseThe Ceesiumr nite aeid rzcover' evaporator Seeoarator Vvessel (CNP-EVAP-00001)
39 operates un der_ redueed pressure, the feed stream to the evapogrator is passedfedthrough a pulse
40 pot &and enters the o-vapotater throu&gh the cesium coetateltebteakpot~-.T4His-eees
41 maainitains the negative pressuire on the ev aporator syste. Tecnntated cesiu stream
42 extracted froni the evaporator als passesa _gd the Ceesium Eevanorator Eeluant
43 eeneen'trte-Llute Ppot (CNP-VSL-00001) in order to create a hydraulic seal to maintain a
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1 vacuum in the cesium evaporator sonartorssCesiumn Evaporator Separator Vessel
2 (CNP-EVAP-00001).
3
4 Seme-The recovered nitric acid is ensumed during the en process reqng that fresh acid
5 be added to the roered nircai treama to bring the contents back to the originl
6 volume-eriodically sampled and, -Edepending on the acid concentration of the recovered acid
7 sample, some pH-adjustment maybe necessary. Fresh 2 molar nitric acid is delivered-available
8 to the siiapq g=p: :::::::.:: nitri: a:d vosselCesium Evaporator Recovered Nitric Acid
9 Vessel (CNP-VSL-00004) along with process condensate to adjust the recovered acid

10 concentration- as :neeesaiyreauired.
11
12 The CNP system only operates when a Ceesium lion Eexchange Ceolumn (CXP-IXC-00001/2/3/
13 4) is in the process of having its resin bed regenerated through an elution process. When elution
14 of a cesium ion exchange column is not taking place, the nitric acid recovery system is
15 maintained in a standby mode. The major vessels of the CNP system are equipped with internal
16 wash rings for decontamination of the system.
17
18 Instrumentation, alarms, controls, atid inaterlocks Aill be provided for the GP te t indicate
19 or prevent the followring condins:
20
21 fl-verfiling Vessels are prcteeted against oefligblqudlevel indicationl,
22 hg liquid level insmmentafion interlocks tc shut# off feed sources, ad PCS process control
23 systo cntrol fAnctions with hard wired trips, as requirci= Overflw piping fromR each
24 vented vessel prevonts liquid from ontefing the vent system.
25 giCooling systemn failure in coneenrarte storage vesse. Due to the heat generated in the eate
26

27 operating and one spare) withi a cooling watcr suply are provided for temperature control 1
28 a failure should occur- in the cooling water system, the procss essl ent-(\T system is
29 designed to remove adequate heat to delay the advent of boiling of the concnte .
30 13fecess water lains available for maakeup water to the viessel to couto-raot evapraton of the
31 watot in the concentate.

32 fiLoss o~f containment: Vesci containment loss is dletected by liquid level indiation± in the ecU
33 swap, and in the event of an extremely low liquid level, -PCS process control system control
34 and alarms will function as requiired, inchluing othutbif of feed sources. The colt which
35 drains to a sump, contais liquid leakage in this system, and a steam ejector is used to empty
36 the sump as needed. The cell is lined with stainless steel for secondrv containent.
37 fiLoss of cooling water to condenser:. if there is a loss o~f normal cooling water, and backup
38 cooling water is not available, the vacuuim ejzcerzs system and the cesium evaporator
39 sgatgygpi"N -A .tusiwrvwccu i e~awealn shA -v

40 flavtnat tfrsof fluids: System sequential #wifer operations are interlocked.
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2 -

3

5 pafir+ 411 beArrA2. -ia-.,Tla .1flyfl

6

9
10 4.1.2.7 Cesium Resin Addition Process System (CRP)-ystem

11 Figure 4A- 1 presents a simplified process flow diagram of the cesium resin addition process
12 system (CRP). The purpose of the CRP tank system is to provide a means to add fresh resin to
13 the easiuw ion exchange cl Cesium Ion Exchange Columns (CXP-IXC-00001/2/3/4). The
14 system provides for preparation of the fresh cesium resin by hydraulically removing fines from
15 the bulk of the resin particles3 as well as chemically conditioning the fresh resin. After
16 conditioning, the resin is transferred to the ion exchange columns as a slurry, by gravity flow-
17 The cesium resin is aeomically conditioned a-fter transfer to a column. The CR9 is located at A
18 poinit over the cesium ion exchange columns wh~ich allowis optimum operational efificiency
19
20 The main components of the CRP tank system are:
21
22 * Cesium Rresin Aaddition Vvessel (CRP-VSL-00001)

23 * Cesium EResin Aaddition Aair Ggap Vvessel (CRP-VSL-00002)

24 * Cesium resin addition recycle pump (CRP PMP 00001)

25
26 Cesium is removed from the LAW feed using the ion exchange resin. Each batch of the resin
27 has a limited useful operating life after which it must be removed from the ion exchange column
28 and replaced with fresh resin.
29
30 Fresh resin is delivered per specification by the vendor. It is then transferred from bulk storage
31 with the aid of handling/eenveying equipment to a feed hopper moted on the top of-the eesium
32 resin addition vaeselroom. The resin is transferred from the shipping container to the Ceesium
33 rResin Aaddition Vvessel (CRP-VSL-00001) with an eductor and demineralized water. After
34 transfer Tthe cesium resin undergoes resin conditioning processes in the esium ion exehange
35 eelumns; therefore, only water is added prior to adding the cosium rosin into the vessel. The
36 resin is then transferred to an Cesium Ion Exchange Column (CXP-IXC-0000 1/2/3/4)ion
37 exela;g e m as a slurry by gravity flow.
38
39 There is an Ceesium Rresin-Aeddition Aair Ggap Yvessel (CRP-VSL-00002), located on the
40 slurry downcomers to the cesium ion exehange eclumkCesium Ion Exchange Columns
41 (CXP-IXC-00001/2/3/4) in the resin addition valve bulge. The function of the Ceesium rResin
42 Aaddition Aair Ggap Vvessel (CRP-VSL-00002) is to prevent back-flow of potentially
43 contaminated gas, resin, or liquid, caused by a leaky or misaligned valve, from feeding back into
44 the Ceesium :esia-Resin aAddition Vvessel (CRP-VSL-00002). In the unlikely event of
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1 back-flow into the Ceesium Rmesin Aaddition Aair Ggap YVressel (CRP-VSL-00002}, gas is
2 vented to the pretreatment vessel vent process system (PVP) and other constituents overflow into
3 the Pplant Wwash Vvessel (PWD-VSL-00044) of the plant wash and disposal process system
4 (PWD).
5
6 The cesium resin must be conditioned before processing the LAW feed stream through the
7 cei ion exchnge colunnsCesium Ion Exchange Columns (CXP-IXC-00001/2/3/4). The
8 purpose of conditioning is to fully expand the resin and convert the resin into the right ionic form
9 for cesium removal. The cesium ion exchange resin is conditioned in the ion exchange col--n

10 to utilize disposition of the acdic and caustic conditioning soluti through plant processes.
11
12 Intuin atio -fiams3 controls, and interlocks will be provided for the CRP to indicate or
13 prevent to following condins:
14
15 fizorlwPprsre in cesium rosin addition vcssbl: Upon I r low pressure, there il
16 be an alarm; interlock to check. vessel status and readiness to receive resin adteetae
17 wi1 check the vessel
18 EiholoLevlin the cesium~ resin addition vessel: Vessel i~s equipped with level
19 controller;, alarmis a p hi lvtand icy: levcl;jftg appropriate transfer valves
20 p,,atedl leea the~ evrae is Tt.-n-. e le 4,pe ~the a~atrA,..A +1.an

21 operator is alamed.
22. EPressure in cesium resin addition vessel: A a set pressure levxel, the pressure is released it
23 the-vessel-area-
24 EINaouum in cesium resin additin vessel: At a set pressurfe level, atmospheric air is drawnin
25 FLevyd in eesiti rcsion overflow tank: At high level, flow from the screen is shut off-
26 Li0verfiw recycfle pumap discharge pressure-lrsalwdsbrg rsue the operato
27 checks on the operation of the pump. A low low pressure will alarm.
.28 TD .H
29 bfstf ftdetn a inded. ser 1, hre-411 be a aln and, +1, emtr m11 ,,1,a,, +t

30 vesl
31

34 flui an owDifferontial pressurye across the fines overflow filter: A Upon high differentil
35 pressurfe f-indicating a plugged filter), the pump ilso hr will be: an alarmaed~~4
36 - v eraerv41l4 eeko relg +the AU ~r.. It,~~m -Vff,,-sl pfztff ' neae

38

41

3 oafae-te itei1 -
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1
2 4.1.2.8 TechnetiumIon ExchangePraes(TXP)System Reserved

3 The prmary function of the T-XP is to oe technetiumf 4from the L-AW5 feed stream. This isa
4 accompK"li shc d usting a soptices o f io exce3ihangee elm ns con Et ai nin g a r-esina thatp peferonftially
5 extraets teehnetium.
6
7 The man components of the T-Q aro:
8
9 EFour technetium ion exchange columns (G43006, G43007, C43009, and C m3009) fo

10 teeh1et remova

11 fl ecteatedLP2Ybuffer ..sL (V43 IIOA,13 110B, adV13t0C
12 EI A technetium ion exchange buffer vessel 10
13 DA caustic rinse colloction vessel 7143056) with reverse flow diverters
14 ETwo techneim feed pumps and associated pip
15
16 Other eqipment assocated with this system includesthe technetium reagent vessel for caustic
17 solutiens and process water addition and two tranfer pumps for reagents andwater flushes.
18
19 The uses f At any given time, only three of the ion
20 exchange operate in the loading cycle, romotg technetium from the LAW feed
21 stream. The order of these columns may be rotated in seris so that any of the columns may be
22 in the lead position. The remaining ion exchange column is being outed, having its spent res
23 replaced, or is in a staadby mode. Afer a lead column is eued, it tically becomes a la
24 elumn in the next' l.
25
26 The concentration of technetium in the treated LAW is monitored between columns and e

27 inlet line to the treated L beer l Whea techne is doteLed a.om an established
28 set point folo;ing an ion exchange column, that colt is taken ot ofthe loading cycle and the
29 resin bed is regenerated, while the eoumi that was cut of service is returned to the loading
30 eyt
31
32 Eltion is pa of the resin bed regeneratin cyclethat tiea~y includes the following steps:
33
34 ElDisplacement of residual LA- feed in the column by rinsing wit dilute caustic solution to
35 prevent the precipitation of aluminu hydroide.

36 LPdnsing ofthe ion cxchange column with process water to preveft caustic from Mixing
37 eluate that is trnsferred to the technetium cluant reery system durng the elution Step.

38 fl~luion of sodium pertechnotate on the loaded resinwi warm water from the cluant recovery
39 system

40 UpH adjustment of the resin bed by flushingwi sodium hydroxide solui to prevent
41 precipiati of a:minumi hydoxide duing suibsequent LAW fecd p
42
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I The elate from the resin bed regeneration is collected anad trasferr ed to the TechnetiumR Eluant
2 Reovery Process Sysem (TEP) for recycling. The concentation of echnetium in the tate is
3 monitored until only limited coenftrationas of technetium are detected ina the eluate leavng th
4 eolumn. The proceess water clunte is 9ent to the techaetium ehiate receipt vessel o f e
5 processing to recover the concentrated techneti-um product. The water is recovered in the
6 technetium cluant recovery system for r-euse as cluanft.
7
8 Aftr a number of loading and regeneration3 cycles the resin is expected to lose pzrformance and
9 is termed "spenit." The niumber of cycles depends on LATT feed countituenfts, oeratin

10 empeaturco, proeperties of the resin, r-adiation expcsure, and LAW feed throaaughu rates.Th
11 spent resin is slurried with recyceled resin flush solution and flushed out of the column to the
12 Spat Resin Collection and Dewatering Process Systema (RP). A sl, of fResh resin is the
13 added to the colum as a bed replacement.
14
15 Instrumenftation, alarms, onltols, and interlocks will be provided for the TM' to indicate or
16 prevent the follwig conitions:
17
18 L0vei-filling: Vessels are protected against ever-filling by liquid level indication, and high lee
19 instrumentation interlocks to shut off fred sources, as requied. Overflow piping from each
20 vented vessel preovcnts liquid from entering the venit sy stemf.

21 Overessunza n P-essure relief far each ion exchange eolr is proided by a relief v
22 that discharges toe a piping headcr that is vented in the tehnetium reagznt vessel.

23 ULo~ss of eotaiaent: Vessels are protected agaiast containment loss by liquid level findication,
24 low level inerocs to shut off feed sources and PCS con3_trol and alarm finctions, as
25 required. The cell, which drfas to a sump, contains liquid leakage in this system. The"lli
26 lined with stainless steel, and sunn level instpamentationk detects liquid leakg int th cell

27 fllnadvertenltrafers of fluids: System sequential operations are properly interlocked to
28 prevent inadveitent transfers at the w,,rong time or loctin

29 flReverse flow divert or failure: Where needed, system vessels using reverse flow diverters
30 incorp orate duial reverse flow diverters system redundancy into the designt to prevent loss ci
31 process function and to maintain appropiate liquid level in vessels if one of the reverse fo
32 dive-ers should fail.

33 5 Coin venting: The valv es for each ion exchange olumn are interlocked wAit the cOlum
34 vent valve so that the vent valve lo ses when feed vales open to the ion exchange elnmi.
35 Simuilarl;- the vent valve is ciosbd during spent rosin removal. The vent valve op ens whena
36 eeltifimis idle.

37
38
39 4.1.2.9 Technetium Elunt Recovery Proceess (TEf) System Reserved

40 The TEP recovers water from the ehiato that was pre eiusly used for technetium ion exckhange
41 resin bed Pegeneration so tha it my be reused. n additiem ts system conentrates and
42 tanfers to storage toe technetiw3±.extracted from the ion exchange system for ficorporation3 into
43 the HL-M melter feed.

514-27



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

4-02/200-2004

1
2 The min components of the TEP are>
3
4 DlTeehnetium eluant recovery evaporator 0143.069) and reboile
5 -ri cl

6 1 Prim6ar an aJe-cndnsr
6

7-
8 ETehnetium concentrate lute pot Q13072)

.9 fEluate contingency storage e ,113073, includEd in the Cesium NiLi Acid Rec.very
10 Preeess System [CNP
11 DRecevered thnetitun eluant vessel pV43071)
12
13 During the process of regenerating the technetium ion exchange resin beds, eat a omp
14 primariy of tccnium boating water will be fed to the technetium ant receveryvporato

15 opra--- rredued pressure. A closed loop circulation nra is fed fromi the evaporator to
16 the stea heted rebil and back to the evaporator. This heat ipu is the motive force for th
17 evaporative process.
18
19 VapJrs from the ev- oator, omaped -i water vapors,se n t to efeled

20 r li the rectifier ohinm- und-rf1ow.
21 This recovered water is collece ie vered technetium elunt vessel for reuse in
22 regeneration of technetium ion eage column resin beds. Additional wat p
23 rweovered from both of the systems cond-asers mand aer conder) and the condensate
24 is routed to the Plant Wash and Disposal System (PWD). These condensers ae water cooled
25 ell and tube heat exchangers. Uncondeased vaptrs exiting from the after condenser are roted
26 to the PVP for fr thr treatment.
27
28 The technetium conentrated from the eNaorator is routed to the TRW feed blending vessel
29 for blending and incorpoation into the NEW melter feed stream. The tee

30 cncentr-ate from the evaporator- ca ateratively be stored in the ae ontingency strage
31 vessel
32
33 Because the technetium eluant recover; evaporator operates under redued pressure, hfif
34 stream to the evaporator is passed tbrough a pulse pot and enters the evaporator though a lut

35 pot. Phis process maintains the negative pressure on the evaporator system. The concentrate
36 tehuetium stream extacted from the evaporator alsc passes though a lutepo.

37
38 The TEP oly operates w -hen a technetum ion exchange column is in the process of hain its
39 resin bed rageneraed though a- e-tio process. h-a-en. ei of a technetim it rxchauge

40 colum is hot taking place, the TEP is maintained in a standby mode. The major vessels ofthe
41 TEP are equped with interal wash rin for decontamiation of the s
42
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I ntmnain alafms, controls, and inoroe -ill be provided for the OP indiate or prevent
2 the fellewing eendities:
3
4 fl veri=lling: Vessels are proetected against overifilling by liquiid levl indication, high liquid
5 lev el isrmnaoninterlocks to shut off feed sources, and IPCS controel fimctions wt

6~~ 1 ford wrdtisasequired. Overflow piping from each vented vessel prevents liquid from
7 enteng the vent system.

8 Utoess of contaimet Vesse containment loss is dletected by liquidlevel indication inth
9 sumnp. ha the event of a Letremely low liquid level in4 a process vessel, P05 cotrol and

10 alarms vvill fimetien as required, including shutoff of feed sources. The ell, which &raim to
11 a sumap, will contain liquid leakage in this sysftem, aiad a steam eer is used to empty the
12 sump an needed. The ell is linied ith stailss steel.

13 Gloess of cooling water to condenser: if ther is a l1s of nomal cooling water, and backup
14 cooling water is not available, the vacufum ejetors system and the evaporator will
15 automatically shut down.
16 fLnadvertont transfers of fhiids: System sequiential trasfer operations are interlocked.

17
18
19 4.1.2.10 Technetium Resin Addition Process System 'R)Resenred

20 The pufose of the system is to provide a mneaffs to add fresh resin to the teclmnetium ion
21 exchange columns. The TRP provides for preparation of the techinetium resin byhydraulically
22 removing fines from the bull of the resin pariciles. The system also provides for transfcr toth
23 ioni exchange columns as a slurry by gravit flow. The resin is chemically conditioned in the ion
24 exchange eolumm. The system is located at a poeint over the technetium ion exchanige columnffs
25 which allows optimum operatisnal efficiency.
26
27 Technetiumf is removed from the LAW feed stream using anion exchange resin. Each batch ai
28 the resin has a limited useful life after wh~ich it must be removed from the iont exchange coum
29 and replaced withi fresh resin.
30
31 Fresh resin is added to, prepared in, anid slurrnied for #xansfer from the technetium resin addition
32 gessel. Process water is added to maake up the required slurry which is gently-agitated
33 mechanically to suspend the fine particles. Next, fines are removed from the alurry. The resni
34 gravity franfenred as a slii' to tke technetium icn excahanga eklMnsH. The conditionling process
35 involves scaing the resin in caustic. There is an air gap vessel located at the four slurr y
36 downoosmers to the technaetium ion exchange colms in the resin additioni valve bulgfe.Th
37 Pacfeion of each air gap vessel is to prevent back flow of potenfially contB~natedgs rsmo
38 liquid, caused by a leaky or misaligned valve, firm feeding back infto the rsnadto
39
40 hgstvmcntation, alafms, controlIs, and interlocks vvill be provided for the TEP inadicate or pre-vent
41 the following conditions:
42
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1 UPressure in teoutium resin addition vessel: High przessure will alarm ine3 c to) hek
2 vesel status and readiness to receive rsn
3 lLel -i1 tech1-tium rosin additiona 'vessel: Vessel is equipped with level controller; alarms a
4 high level and low level; appropriate ftanfcr valves atomaticazlly close.,

5 2 Pressure in technetium resin addition vesA t Pa set pressure lev-el, toe pressure is released
5

7 11Vaeuum in technetitum resin addition vessel: At a set pressure le-vel, atmospheric air is drawR
8 if
9 Mlee ntcntu ei vrlwtn:P high leeflow fro&m the screen is Sht off.

10 2 Overflow reyce punp discharge pressure: Alarms at low discharge pressure; the operatei
11 checks on the operatien of the pump. A low low pressure will alarm.
12 U]Difforential pressur-e across the fines overflow filter: A high diffentfiial pressure inidieatinfg a
13 plugged filter millbe alarmed. A low differential pressure inadicates failure of the filers.
14
15
16 4.1.2.11 Treated LAW Evaporation Process System (TLP),System

17 Figure 4A-16 presents a simplified process flow diagram of the treated LAW evaporation
18 process system (TLP). The primary fractions of the TLP tank and miscellaneous treatment
19 system are-as-4ewsiis to concentrate treated LAW from the cesium ion 'exchange process
20 system (CXP). Subsequent to sampleing and analysis, the treated LAW is pumped continuously
21 from one of three Cesium Ion Exchange tTreated LAW Coollection Vvessels
22 (CXP-VSL-00026A/B/C) to the evaporator system. The Ttreated LAW Eevaporator Sseparator
23 Vvessel (TELP-SEP-00001) will deliver treated LAW concentrate to the treated LAW
24 concentrate storage process system (TCP) for subsequent vitrification.
25
26 PReceive waste from the treated LNAT collection vessels following technetium removal
27 EReceive and neutalize submnerged bod scrubber purge from LAW vitrification
28 lE-vaperate a portion of the feed (reducing the volume and incereasing the sodium concentration)
29 fiRmifer thie waste to the TrFeated LAW Concentrae Storage Process System (TCP)
30 2 Condense the overhead vapors and transfer the condensate to the Radioacti-vc Liquid Vast
31 Dispasal System ffLD)
32 2 Vent noni cen-'sable gases to the P\TL for treatmen

33
34 The TLP system also evaporates recycles from the TCP and the radioactive liquid waste disposal
35 process system (RID), and submerged bed scrubber recycles from LAW vitrification. Overhead
36 vapors and non-condensables fr-om the Ttreated LAW Ecyaporator Seeparator Vvcssel
37 (TLP-SEP-0000l) are routed to the Pslpmary Ceondenser (TLP-COND-0000l'). Process
38 condensate from the Pwrimarv Ceondenser (TLP-COND-0001) and steam condensate from the
39 vacuum system are collected in the Ttreated LAW Eevaporator Ceondensate Vvessel
40 (TLP-VSL-00002) and discharged to the RI-D system. The non-condensables from the vacuum
41 system are discharg ed to the pretreatment vessel vent process system (PVP).
42
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1 The TLP is composed of a single ewvapcr-ator train and contains the followig-main components
2 of the TLP tank and miscellaneous treatment system are± as follows.
3
4 Tanks

5 * T-w:LAW SBS Ceondensate Rieceipt Vvessels (TLP-VSL-00009A/B)
6 Tre~.,ae T AAT Bea~eae s~negt 3 4 /T l R TCT I fElff00024

7 flN, eadns~ trps-e I'TTT R4, TXDflflfl A PD

8 * Treated LAW Evaporator Condensate Vessel (TLP-VSL-00002YfwE transfer-yumps
9 /TLP PWP 0F\AAA/D

10 * Vessel outlet valve header

11 * Pums

12
13 Miscellaneous Treatment Systems

14 * Treated LAW Eevaporator Sseparator Vvessel (TLP-SEP-00001)

15 R gislt npuwRPRD0

16 * Recirculation pump

17 o Reboiler (TLP-RBLR-00001)

18 * Twe-Ceoncentrate pnumps (TLF PMIP 00011 with outlet valve header

19 * Primary Ceondenser (TLP-COND-00001)

20 * Inter-eCondenser (TLP-COND-00003)
21 ft:r ::C::ersf TLfP CCTf 00002

22 * After-Condenser (TLP-COND-00002)DemstRLP DMST001
23 ETVwo LAY. T submerged bed ncm-bber puige receipt vessels fl5009A and V1 5009B)

24 DA sngloe evaporator train cmposed f the LAW evaporator sepaator vessel 014 1011)
25 equipped withi demisters, a reboiler, a rccwculaticn pump, &and overhead condensers
26 QlA single cvaporator condensate pot (V41013)
27 fl~umps and associated piping for transfer of waste

28
29 The treated LAW evaporator is a forced circeulation ui~t oprain mer a vacu to red-uce the
30 operating temperature. The. tratA LAWro e1 .. ' willbe transferred to the TLTP. The
31 treatedLAA buffr vessels 01431 10.69/G) will beo configured in such a way that one wil4b
32 filling, one will Ybe feeding the LAW evaporator separator vessel, and one will1 be fal, empty , or

34 recei-d dneutraized in on7-e vossel while being fedto the LAW evaporator separatormv
35 fronm another vessel. Additionally, off specifloafiona effluent may be reeived from the Plan
36 WJash and DisposalI System mPWD).
37
38 The two feeds to the LAAT evprator separator vessel are pumped continuously to the
39 reciroulation -.umfp.
40
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1 The recireulatian pump maintains a high flow raead theeaprtosyemTh
2 recireulatian pump bransfers the waste throlugh the retailer and back into the LAW evaporator
3 separator vessel. The recirculiating waste stfeam is prev-ented froma boiling in the reboiler tubes
4 by m- aintaininBg sufficient hydrostatic head to inreease the boilinig point above the temperaturfe at
5 the liq*or in the rebailer.
6
7 The TLP feed system includes two LAW SBS Ceondensate Rreceipt Vvessels
8 (TLP-VSL-00009A/B) for managing submerged bed scrubber recycles from LAW vitrification
9 and pretreatment process recycles. One vessel will be in an accumulation mode while the

10 alternate vessel is feeding the Ttreated LAW Eevaporator Seeparator Vvessel (TLP-SEP-00001).
11
12 The design features of the recycle feed components include:
13
14 * Internal pulse jet mixers for solids suspension

17 * Instrumentation for monitoring of vessel liquid level Vessel avefl&o e
18 ve mel rD VL 00033

19 * Vessel vent to the PVP system to ::pr:::t p: zatin :f av

20 . Passive air purge of the vessel vapor space

21 * Pumn and line flushing capability

22 * Transfer flow rate indication and transfer volume totalizer

23 * Remote sampling capability off the discharge of the transfer pumps

24 * Vessel spray rings for vessel decontamination

25
26 The evaporator train has the capability to produce 30 gpm of process condensate. The tTreated
27 LAW Eevaporator Sseparator Vvessel (TLP-SEP-00001) is a forced-circulation unit operating
28 under vacuum to reduce the operating temperature. A recirculation pump maintains a high flow
29 rate from the evaporator separator vessel to the Rreboiler (TLP-RBLR-00001). The rump
30 transfers the waste through the rReboiler and back into the Treated LAW Evaporator Separator
31 Vessel (TLP-SEP-00001)evanorator separatorvessel. The recirculating waste stream is
32 prevented from boiling in the reboiler tubes by maintaining sufficient hydrostatic head
33 (submergence) above the reboiler tubes.
34
35 As the liquid travels t#iegl-ut of the rebeiler-Reboiler (TLP-RBLR-00001), the hydrostatic
36 head diminishes and flash evaporation occurs as the flow enters the Ttreated LAW eEvaporator
37 Sseparator Vvessel (TLP-SEP-0000-veeseL. The liquid continues to flash and the vapor and
38 liquid streams are separated (liquid-vapdr disengagement). The liquid stream circulates in this
39 eksed-loop {ad becomesing more concentrated), while the vapor stream passes through a
40 demisting section to the evaporator everhead-condensing system. The concentrate off-take is
41 pumped from the bottom of the Cfreated LAW Eevaporator Seeoarator Vvessel
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1 (TLP-SEP-00001) at the controlled liquid density and is discharged to the TCP system as feed to
2 LAW vitrification.
3
4 The concentrated waste stror is pumped continuously out of the evaporator srsem. The
5 cncentrate off takoe is situated on the suction line of the recirculation pump. The coentrated
6 waste stream is discharged to the treated LAW buffer vessels C713 1 lOXP/C>
7
8 The design features of the evaporator trains include:
9

10 * Operating pressure indication and control

12 ('T'Tb CZT)Affll

13 e Differential pressure indication across the Treated LAW Evaporator Separator Vessel
14 (TLP-SEP-00001) demister section

15 * Water sprays to the treated LAW eEvaporator sSeparator vessel (TLP-SEP-00001) demister
16 section

17 * Process condensate radiation monitoring and recycle capability

18 * Low-pressure steam supply and conditioning for heating the Rreboiler (TLP-RBLR-00001)

19 * Reboiler (TLP-RBLR-00001) tube leak detection and diversion capability

20 o Reboiler (TLP-RBLR-00001) steam condensate collection
21

22 a Instrumentation for monitoring and control of vessel liquid level Control systml s and

24 * Passive venting via the down-stream vessels connected to the vent header

25 * Capability to drain, flush, and chemically clean the system
26
27 The vapor stream em-exiting the Ttreated LAW Eevaporator Seeparator Vvessel
28 (TLP-SEP-00001) is condensed in the oerha system which contains a muithree-stage
29 condenser system consisting of a Pprimary eendeser-Condenser (TLP-COND-0000 1), an linter-
30 econdenser (TLP-COND-00002), and an aftepeandenser-After-Condenser (TLP-COND-00003).
31 A two-stage high-pressure steam vacuum system between the condensers maintains an operating
32 pressure of approximately 1 psi on the Ttreated LAW Eevaporator Seeparator vVessel
33 (TLP-SEP-00001). The non-condensables rem-exiting downstream of the aftereondenser-After-
34 Condenser (TLP-COND-00003) pass through the demistor, which removes ontaed droplets.
35 The -n-eendensables are the-routed to the PVP system for treatment,-.
36
37 Design features include:
38
39 Instrumentation for monitoring and control of vessel liquid level

41 Vese e ,,eflavw fto a PEcntjngen..., qs
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1 & Vessel vent to the PVP system to prevent pressurization of a vessel

2 * Outlet valve header

3 * Remote sampling capability ofthe transfer pump discharge

4 * Dip legs in the vessel that maintain a liquid seal (pressure boundary) between the vessel and
5 the condensers

6 * Makeup recycle water as required for startup

7
8 The condensed vapor from the vefheeds-systecondensing unit is collected in endeisate e
9 the Treated LAW Evaporator Condensate Vessel (TLP-VSL-00002)condcnnate ;esseland th

10 transfered to procsess condensate vessels in the BID for disehiargc to the Em. If eontcminAed,
11 the condensate from the system is recycled back through the TLP. A small fraction of the total
12 condensate is recycled to the tTreated LAW Eevaporator Sseparator vVessel (TLP-SEP-00001)
13 demister water sprays. The balance of the condensate is transferred to the RLD system.
14
15 Condensate from the primary condenser is monitored eentinueusly-for activity. In the event of
16 activity breakthrough being detected, a treated LAW evaporator separator system shutdown is
17 initiated and the contents of the vapratr ndensa Ttreated LAW Eevaporator
18 Ceondensate V*vessel (TLP-VSL-00002) are transferred to a LAW Ssubmerged bed sefubberBS
19 puge-Ciondensate Rreceipt Vvessels (TLP-VSL00009A/B).
20
21 The evaporator recireulationi pump will1 net automatically be stepped in case ef a treated LA
22 evaporator process system shutdownm. This is to prevent seting of solids witin the recirculain
23 loop, whiclimay cause ablockage.
24
25 Intztentatioa, aloms, conftrols, and interlocks will be provided for the TLP indicate orevent
26 the following condons:
27
28 LIgh level in separator vessel: Stop evaporator food pumps.
29 SLow level in separator vessel: Stop concentrate take off pumps.

30 DBreaklhcugh detected in condensae pot Close cleana condensate frasfer Valvos and recycee
31 ontrinated condensate to receipt vessel.

32 gLow level in conidate pot: Close condeasate transfer valves.

33
34 The black cells and hot cell are partially lined with stainless steel for secondary containment, and
35 are equipped with an instrumented suM or Limps for leak detection. The sumips are equipped
36 with a steam emptvi2 ejector.
37

39 n11 be v'reNAieda-T-,Il,,TT IN r O..

40

41 ee

34 Teblak ell an potcllat Rtisealylined th sntainles s3teeesfo saedary conttinmentn

42 i+a1 AAnens ad ihait en s u sfrrr A iT lek deeto. Ta
43
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1 4.1.2.12 Treated LAW Concentrate Storage Process System (TCP)-System

2 Figure 4A-16 presents a simplified process flow diagram of the treated LAW concentrate storage
3 process system (TCP). The primary functions of the TCP tank system em-is to receive treated-
4 waste-LAW concentrate from the preteatment process, to providebuffer stage c:apaity, and te
5 tranfer waste to the LAW xi~ficati nreated LAW evaporation process system (TLP) and
6 store the material for subsequent batch transfer to the LAW vitrification 4aei ityplant. Dilute
7 treated LAW direct from the cesium ion exchange process system (CXP) can also be received
8 and stored in the TCP system (evaporator by-pass option). The TCP-tTreated LAW
9 Ceoncentrate Setorage WVessel (TCP-VSL-00001) provides approximately 7 days of lag storage

10 to sustain ILAW glass production inthe-eventif the pretreatment processing is intepted.
11
12 Out-of-specification treated LAW concentrate can be recycled to the waste feed receipt process
13 system (FRP) for rework through pretreatment, or recycled to the TLP system for blending and
14 additional evaporation. Under strict administrative control (sampling and jumper installation),
15 the T4C2-tTreated LAW Ceoncentrate Setorage V-vsessel (TCP-VSL-00001) can also receive
16 washed and leached solids directly from the UFP system if the solids meet treated LAW feed
17 specification.
18
19 During commissioning, treated LAW concentrate may be stored in a dedicated FRP vessel for
20 additional lag storage capacity. Transfers from and to the TCP and FRP systems will also be
21 under strict administrative control (sampling and ijumper installation).
22
23 The main components of the TCP tank system are:
24
25 One4Treated LAW buffer-Ceoncentrate Setorage Vivessel OV4-IOOTCP-VSL-00001
26 ecjUippcd we

27 @Pulsejet-mixer

28 * Transfer-T-wo-pPumps and associated-pipingfor transferring treated LAW concentrate
29 !TcD fl~p QoflloflA D

30 * Three waste transfer lines to LAW vitrification

31 o Vessel inlet and outlet valve headers

32
33 Treated LAW concentrate is nennally received by the LXYTbuffer storage vessel from the
34 treated LAW evaportr te batch-transferred from the tank to LAW vitrification through
35 the inner pipe of any one of three co-axial transfer lines (two connected, one unconnected spare).
36 The inlet and outlet valve headers and pumps are used in combination to facilitate circulation and
37 sampling, forward transfer to LAW vitrification, and recycle to the TLP system or FRP system.
38
39 TCP system design features include:
40
41 * Capability to pressure test both the inner and outer transfer lines for integrity

42 o Transfer line leak detection system for integrity indication during transfer
43 Tfefrln l -hn a ~ia a~blt
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1 Transfer line flushing and draining capability Contreol systop:rmissive intrlecks t
2
3

5 - Instrumentation for monitoring vessel liquid level Vose 1 ov: to a : o

7 * Vessel vent to the PVP systemt:oprovnr: za:i: o of a vssel

8 * Direct steam injection to maintain the concentrate temperature above the saturation
9 temperature (freezing point)

10 * Internal pulse iet mixers (PJMs) for solids suspension and slurry mixin

11 # Remote sampling capability off the discharge of the transfer pump

12 * Vessel spray rings for vessel decontamination

13 9 Administrative controls and radiation monitoring fer--assareeeto ensure that treated LAW
14 transferred into and from the vessel meets waste specification for LAW vitrification.
15
16 The Ttreated LAW Ceoncentrate Setorage Vvessel (TCP-VSL-00001) is designed for a 40-year
17 life; and is of welded stainless steel construction. The vessel is located in an inaccessible (black)
18 cell. The cell is partially lined with welded stainless steel plate for secondary contaimnent. This
19 secondary containment will have a gradient designed to channel liquid to a low--point sum.
20 The sump is equipped with liquid level instrumentation and is alarmed for detecting loss of
21 vessel or piping integrity. Each sump is equipped with an emptying ejector.
22
23 The TCP system pumps and valve headers exposed to low radiation potential are located in a
24 C3/R3 area for ease of maintenance. The radiation monitor and valves with potential exposure to
25 elevated radiation are contained within a shielded bulge attached to the outside wall of the black
26 cell. The bulge provides secondary containment and is equipped with decontamination sprays,
27 liquid level instrumentation, a drain to the uUltimate eOverflow vVessel (PWD-VSL-00033);
28 and filtered ventilation.
29

31 -~rmtf
32
33 Pus et m~iers Aill agitato toe ontonfts of the LAWV buffer storageoesl Ag tatirn Of t0-
34 contents ensures thatsolids in the treated LAW concentrate are suspended prior to trzmsfcr-,
35 imrvsha 3rnfer into the solutin froem steam injocetiom; and pr events the settlingC- ofI Solids.
36 Th eprtr fh AW buffer storage vessel will be monitored and controelled with stea
37 inj ectioni to a-void preeipitation of solids.
38
39 Troeated LAWV eoncenrato will be tasfenoed to the LAWI vittficati plant vi4a pieie in
40 tmderand trenches. A duty and stnb pplnewl b ntaldtonm z disupTtions to
41 facilitythroughput intoe event of a letk The pipelines willbe caial to detect and contain
42 lek. F ollowinig a treated LAW coenra transfer, the pipe will4 be flushed withf two pipe
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1 volumes of water to clear the line and mninimiize the chance of the linie blocking. The tr ansfer
2 pipe and annualus A41l drain to a -Plant Wash an~d Disposal System(P )vesl
3
4 The following list provides an ovenview of the safeaty and interlock featur es forthe TCP:
5

6 ~ ~ ~~.- UeoM oprtI co -o at h level: Stop PCS controelled fransfar sequence.
7 gFailuroe of the PG5 to step trferff sequence- ItS seThvare tfip and alari an PCS souces ef
8 -fee,
9 EFailuraeof PCS softwfae If reaquired, the hnrdwired trip would act nnaPCS sources of feed and

10 on isolation valves.

11
12 4.1.2.13 Spent Resin Collection and Dewatering Process System (RDP)

13 Figure 4A-15 presents a simplified process flow diagram of the spent resin collection and
14 dewatering process system (RDP). The RDP system provides for the periodic removal of spent
15 cesium and teehetium-ion exchange resin ad the subsequent replacement with fresh tee
16
17 The primary components of the RDP tank system include:
18
19 TPe-Thre::-Sepent rResin eeleeten-Sslurry Vvessels (V4343RDP-VSL-00002A/-and
20 V43-35B/C)
21 HA resin flush collection vessel (V7431-36)

22 * Spent RRresin Ddewatering Mmoisture Sseparation Vvessel (RDP-VSL-00004)
23 * Transfer pumps -nd-asseiated piping

24
25 The spent resin collection process is initiated by flushing an eluted Ceesium Iion Eexchange
26 Ceolumn (CXP-DC-00001/2/3/4) and hydraulically discharging the contents into either-of-twea
27 dspent Rresin eelleetien-Selurry Vvessels (RDP-VSL-00002A/B/C). hn these vessels, the res
28 slurry vil1 be circulated, monMitored for cesiium and technetium content, and delivered toa
29 sampling tystemn to determine whether the resin is in compliance with the receiving TSD unit's
30 waste acoptanec critia. Spent resin is removed from each Cesium Ion Exchange Columnien
31 exchanee-cl-m independently as a batch operation. All three Sspent Rresin Sslurry Vvessels
32 (RDP-VSL-00002A/B/C) are interchangeable and will be capable of storing transport liquid and
33 resin slurry.
34
35 Once in the spent resin slurry vessel, the resin slurry will be mixed by pulse jet mixers and
36 monitored for radiation (gamma) content in a circulation loop to determine if elution has
37 sufficiently removed radionuclides from the resin for disposal.
38
39 Resin that does not meet the predetermined treatment limits for cesium mnd technetium et
40 will be routed back to the cesium ian exchan:ge e:lumusCesium Ion Exchange Columns
41 (CXP-IXC-00001/2/3/4) for r-e-additional elution. Spent.raesis that inet the receiving TSD
42 uniit's waste acceptance criteria ill be dcwiercd, conta-inerized, and stored within thc
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1 prteatment plant until trsfefed toa Hanford TSD . After completing the additional
2 elution, the resin is transferred back to a Senent Rresin Slurry Vvessels (RDP-VSL-00002A/B/
3 C/D) where it egain-begins processing again.
4
5 Following assurance that the spent resin is in compliance with the receiving TSD unit's
6 acceptance criteria, the resin is pumped to the disposable spent resin dewatering container.
7 When the transfer operation is completed, water is used to flush resin remaining in the transfer
8 pump and line to the spent resin dewatering container.
9

10 There are three steps to resin dewatering. First, a gross dewatering removes excess water while
11 the slurry is pumped to the container. Next, a dewatering pump is used to remove standing water
12 from the resin bed. Finally, circulation of a warm, dry air stream through the spent resin
13 evaporates the remaining liquid. The moist air stream leaving the dewatering container is cooled
14 in the Spent Rresin Ddewatering Mmoisture Sseparation Vvessel (RDP-VSL-00004) where the
15 moisture is condensed and separated. The dry air from the spent resin dewatering moisture
16 separation vessel is circulated past a heater and through the resin again. When the water content
17 in the resin is reduced to an acceptable level, the operation is complete.
18
19 At times, internal decontamination of vessels may be required. The primarv permanent process
20 vessels are fitted with wash rings for decontamination by flushing. Wash systems will be able to
21 introduce water, caustic solution, or acid. The stainless-stainless- steel-e-- lined eel-ie-alse
22 fittd with a cladding wash system for decontamination of to walls and floor provides secondary
23 containment.
24
25 Sipent-Resin-Remeval
26 Spent ream is removed from each ion exelango colua idcpondcnt as a batch oporation.
27 Rosin is first olutod and toen hydraulically disohargod unidor pressure from the ion exchange
28 column by fluidizing the bed of rosin with a flush liquor (domfineralized water or causticS
29 solution). The resin flush liquor is stored in toe resin fitsh colloction vossol and is dolivoroed to
30 the in oxohange columns by trasfer pump.
31
32 Spent resin slurry from to ion oxohange columns is colcetod in the two spent rosin colec
33 vessels. In order to obtain good resin fluidizationi and subsequent transfer to the resin doewatering
34 container, w;ator above toe rosin is recirculated thfougha aductors inistalled inside each vessel at
35 two levels. The fimotion of the upper edutorse located in the wator above the settled r-esini bed is
36 to croate the jet misting action and neccsary volcity toe initiate the mixing of rosin and waere.
37 The lower oductoro induco vortexos Oveor toe entiro vessel voluno to assuro unirform ausponio
38 of the resin. Process water may be usod as nocessay to adust the rosin ceoentration. No
39 additional frosh wator is introduced into the vessels until linos are flushied at the cnd of arosin
40 tFaasfer-
41
42 Tho monti rosin fromf the spent resin collectioni vessels is taTsfeired to the dlewateping containor
43 by roceirculating toe liquid thoeugh mixin eduotors and into the rosini bed at toe bottomf of the
44 collection vessels. The eccuaigresin is moiteod for cesium (gfia) or techatiua tOata)
45 by radiation m:onitor-s to dctemanoi if cosium and tochetium have boon sufficiently removed
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1 from the rosin for disposal. Spent resin that contains eesium mn oeess of allowable lifits is
2 recytled to a cositum ion Lechange eelunfm for an additional chiffn oycle. SpentA rosin tha
3 containts techneti-um ini excess of allowable limits is rocyed to a technetium ion exchange
4 coku~ for an additional chiffon cyzic. After completinfg toe additional elution cycle, the rosei
5 transfenfed back to toe spent resin collection vessels where it again b egins reirculation.Th
6 spent resin is also analyzed to assurfe it complies withi the receiving TED unit's waste acceptance
7 eriteria.
8
9 a4Ri eapi

10 Following assurance- t-at to spn oin in in compliance w ith the r-eceiving TED uiat acobptanne
11 criteria, the pump discharge to tce dewatering container is op cued to fill the waste container to
12, preietomiined level. W/hen toe transfer operation is comapleted, process water is used to flus
13 resin remaining in the transfer puniip and line to toe dewatering cont4ainer and the suctioni inc is
14 flushed back into the twe spent resin collection -vessels.
15
16 First, a gross dewater-ing remoeves &eess water while toe resin is pumped to the container and after
17 it enters; Ah conta_#iner. Next, a dlewaterinig vacuum pump is used tc remove wator from the resin=
18 The conitainer filtration system incluldes a mosisture separator vessel. Circeulation of awarm, &'
19 air stream through toe spent resin picks up moisture. The moiist air stream is cooleda
20 circulated to toe moisture separation vessel where toe moistfre (water droplets) is separated.
21 The blower sucks the dry air from the separation vessel and circulate the air to toe resin again.
.22 W~hen the water content in the resin is r-educed to an aceptbl Veetersin is deeed.
23
24 The resin flush collection vessel receives flush liquor from the resin dewatering operation, and
25 also receives resin tr-ansport liquor from the cesium anad technctin ion exchange columns during
26 the addio of fresh resin. The streams are sored for reuse as resin flush liquor. If the
27 combined inputs into the rosin flush collection vessel exceeed its storage capaceity, then toe excess
28 liquor is recycled to the Waste Food Evaporator PrFocess Syzftem PFEP). A resin flush trFu±
29 pump can be used to recirclate liquor to the resin flush collection vessel in order to mixE the
30 contents of the vessel and allow for sampling prior to transfer of the flush liquor to the resinfls
31 collection vessel.
32
33 his~amentation, alarms, controls, and interocks wil be provided for the RPPff~temt indicate
34 or prevent toe following conditions:
35
36 lC l1Z2 : 1 -ys -

38 againist overfilling by liquid level indication, high level instrumentation interocks to shut of
39 feod sourceas, and PCS process control system control fIRntienS backed Up by hardE wired

71 enten h ~ tuetetveslvn

49 flLoss of coatainmont: Vessels are protected against containment loss by liquid level indication,
43 and by PCS process--control stentol and alarm fhtnctions as required, including
44 shut off of feed sources. The cell, which drains to a sum~p, v,4ll contain liquid leakage in this
45 system. The cell floor is lined wihsanesselfrsen Gentainmentan uplqi

51-4-39



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and hmobilization Plant

4-2/20022004

1 level instrumentation will detect liquid leakage into intievsctccli. A steamej eeter-is
2 u tae
3 flhadvcrtcnt transfers of fluids: Syse acquontal operations re properly infterlocked to
4 prevent inadvei4en tuRnsfors at the wroeng timte or:t±tewrn locaion
5 4Operation f pumps is not pemitted or pumps rc shut don it
6 there is inteatin tat the pumipind g system has plugged, lost its mtegnb er ceased to
7 fnction aproper, o if puping/receiving vessel nitionst fewarfran a pump utdoew.
8 These conditions could beindicated by:
9 High or no electfinl enzrt indication

10 Abnormal pumping'rcociig vessel ecndifionb

11

19 e Prle-ereatmen t pGeln tankica Hhandlingpe taad lavtemtai (PIH) is~aen n

13 i rIetratme ir-A ilter if Ta--vE i n t : mF

14

15 4.1.2.14 Pretreatment Maintenance

16 The pretreatment plant will include a-maintenance facilitiesy that will enable remote and
17 hands-on maintenance of wet-process equipment, and will consist of the following systems.*f
18
19 * Pretreatment inin-Goell Mechanical ERhandling System-system (PI)

20 * Pretreatment Filtee-flter Cafe-cave Hatdling-tnjg y sM-stem (PEI-l)

21 * Radioactive Solid-solid Waste-waste a4ning-handling SystemF-systemn(RVM)

22
23 The individual systems and their primary functions are described below:
24
25 Pretreatment hn-Cell MeehajelHandlin System (PIll)
26 The purpose of this system is to provide a method fordecontaminate and performing maintenance
27 on process equipment in the pfeeess-galeyhot cell. The equipment in the system will perform
28 the following functions:
29
30 DLifing, holding, transporting, istaling/uncoupling process cquipmint and failed in cell crane
31 and powered manipultrs

32 * Decontamination andomenitefingtogf contaminated equipment usin2 the Ddecontamination
33 Ssoak Ttank (PIH-TK-00001)

34 * Providing fixtures for holding components while doing work

35 e Disassembling, repairing, and reassembling failed contaminated process equipment remotely
36
37 Typical process equipment that the system will handle are pumps, valves, jumpers, small vessels,
38 and ancillary equipment and/or tools. Maintenance equipment requiring periodic servicing by
39 this system will include cranes, manipulators, and decontamination and disassembly tools-fRem
40 the radioactive solidwaste handling system.
41
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1 Equipment in this system will include:
2
3 * Overhead cranes

4 * Manipulators (powered and manual)

5 * Shield and airlock doors

6 * Size reduction equipment (cutters, shears, etc.)

7 Asseeited si:ppe:tCrane deployed equipment, like-such as impact wrenches and spreader
8 bars

9 ffetrizval dccldng mechanism

10 * Fixtures

11 UFasteners

12 * Decontamination equipment (carbon dioxide, wash down, Decontamination SfUsbing
13 dunksoak Ttank) PlI-TK-00001})

14 * Manipulator-operated Aassembly/disassembly tools used in repair: thc::: tools- w1l: 3:d
15 by-only he-m pulaters

16
17 Pretreatment Filter Cave Handling System(PH)
18 The purpose of this system is to provide a method for performing maintenance on ventilation
19 equipment in the filter cavehet-eell. The equipment in this system will provide the following
20 functions:
21
22 * Lifting, holding, transporting, installing/uncoupling primarily filters, some process
23 equipment, and failed in-cell cranes and powered manipulators

24 * Providing fixtures for holding components for-while doing work

25 * Operation of some manual valves

26 * Decontamination and monitoring te-of contaminated equipment

27 * Size reduction equipment (filter crushing)

28
29 Typical pf:eess-ventilation equipment the PFH system will handle are HEPA filters and high-
30 efficiency mist eliminators flters(HEMEs), and duct isolation valves, inside the cell
31 Maintenance equipment requiring periodic servicing by this system will include cranes,
32 manipulators, and decontamination and disassembly tools.
33
34 Equipment in this system will include:
35
36 * Overhead cranes

37 * Manipulators (powered and manual)

38 * Shield and airlock doors

39 * Asse-iated sipprtCrane deployed equipment, like-such as impact wrenches and spreader
40 bars
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1 El Retrieval docking mechaism

2 9flfitus

3 OFastener

4 * Decontamination equipment (carbon dioxide, wash down)

5 - Manipulator-deployed Aassembly/disassembly tools used in repair: these tools Wi be Use
6 by enly the manipulaters

7
8 Radioactive Solid Waste Handling System (RWH)
9 The purpose of this system is to provide a means to dispose of radieaetve-mixed waste

10 contaminated equipment. This system interfaces with in cell handling, filter cave
11 hand ingsystem PIH, system PER, and the spent resin dewatering system. The main functions
12 the-system RWH provides are:
13
14 - Lifting, holding, and transporting; disposal containers

15 9 Packaging disposal containers and preparing the containers for shipping

16 * Deeentanunation of waste and eCleaning and remote monitoring of disposal containers

17 * Temporary shielding and confinement barriers
18
19 Typical process and ventilation equipment the system will handle are failed process equipment,
20 such as pumps and valves, filters, jumpers, and maintenance equipment.
21
22 Equipment in this system will include:
23
24 o Overhead cranes

25 * Manipulators (manual)

26 * Carts for transporting waste containers

27 * Associated support equipment, like impact wrenches and spreader bars

28 * Decontamination systems, such as carbon dioxide-and-dunk-tanks

29 aFi*xtres

30 * Remote radioactive monitoring

31 e Temporary shielding and confinement barriers used for packaging

32 * Disposal containers

33
34 4.1.2.15 Plant Wash and Disposal System (PWD)

35 Figure 4A-17 presents a simplified process flow diagram of the plant wash and disposal system
36 (PWD).The primary function of the PWD tank system is to receive, store, and transfer effluent.
37 It will collect plant wash, drains, and acidic or alkaline effluent from the pretreatment plant.
38
39 The primary components of the PWD tank system include:
40
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I * C3 Floor Ddrain Ceollection Vvessel (PVWD-VSL-00046)

2 * Acidic/AAalkaline Beffluent Vvessels (V1-043PWD-VSL-000 15 iIA*4-V454 1 l6').

3 * Plant Wwash * e1-Vessel (V40&O9APWD-VSL-00044)

4 DErimarty and secondary acidic/alkaline effiuont'vessels OT415013 and VISOIS1)
5 4 C3 drain colleetienvessel p115319)

6 * HLW Eeffluent tTransfer vessVessel (V4-2OPWD-VSL-00043)

7 . Ultimate Oeverflow Vvessel (V1509BPWD-VSL-00033)

8 * Pumps. and associated piping, and instrumentation for waste transfers

9
10 Plant Wash VesselPlant Wash Vessel (PWD-VSL-00044)
11 During operations, plant wash and drain effluents will be collected and mixed in with other
12 effluents in the plant wash-vesseIPlant Wash Vessel prior to transfer. The solution will be
13 analyzed for pH and excess acidic effluent will be neutralized. Effluents will be recycled to the
14 waste feed evaporation pr ess syste EP system).
15
16 The level, temperature, and-pH in the plant-wash-vesselPlant Wash Vessel, as well as the
17 tempeture in each of the ten plant wash breakpots, are (PWD-VSL-00044) is monitored-in-the
18 ent:ral c:trl room:. Pulse jet mixers are used to provide a uniform mixture during
19 neutralization within the plant-wash -esse1Plant Wash Vessel. Excess acidic effluent is
20 neutralized with sodium hydroxide supplied from a reagent bulgeheader. Wash rings are used
21 for vessel and-beakpet-washing. Vessel-emptying ejectors may be used for transfers to the
22 seeenderaAcidie/Aalkaline Eeffluent Vvessel (PWD-VSL-00016)-Aa-& p.
23
24 A reverse flow diverter supplies a representative sample of the contents of the plent-wash
25 vesselPlant Wash Vessel (PWD-VSL-00044) for analysis. If the pH is confirmed to be
26 approximately 12 or-above a predetermined value, reverse flow diverters transfer the effluent
27 from the plant-wesh-vesselPlant Wash Vessel (PWD-VSL-00044) to the waste-feed-evaporator
28 feed-vesseWaste Feed Evaporator Feed Vessels (V44-0IFEP-VSL-000 17A-ea-l-O/IB).
29 Normally, the contents of the plant-wash-vesseiPlant Wash Vessel has priority ever the primar
30 and seecnday acidic/alkaline effluent vessels when tansferrg efuentto theFPis blended
31 with the contents of the Aacid/Aalkaline Eeffluent Vvessels (PWD-VSL-00015/16) in the waste
32 feed -vaperat: feed vosseWaste Feed Evaporator Feed Vessels to maintain a consistent
33 evaporator feed.
34
35 The pla't-wash-veseelPlant Wash Vessel (PWD-VSL-00044 vents to
36 the pretreatment vessel vent process system (PVP}, via a vessel-Vessel WVent eCaustic seibber
37 Scrubber (PVP-SCIB-00002) and the vessel vent header. An air in-bleed is provided to dilute
38 hydrogen generated through radiolysis in the plaat-wash-vesselPlant Wash Vessel.
39
40 AidiehAalie EffluentVe l
41 High activitj acidic and alkaline effluent is r-civd stor-ed and nieutralized in thae primary
42 acidie/alkaine effluent vessel or the secondnry acidic/_alkaljine effluent vessel prior to transfr
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1 The prfimgary and secondary acidic/alkaline effluent vessels Will receive Wastes from tho)se
2 sourcess listed on the process flow figures int Appendix IA.,
3
4 ha both vessels, the! acii and alkaline effluente~s wlill be mied to naeutralZe the flensh
5 mixture m-ll be analyzed and nieutralizd fncsay When the effluent meetsth
6 predetermained p3H value, it will be tanferred to the PEP, for recycling.
7
8 -The system vessels are desigped to vwihtand the anticipated heat of reaction generated by
9 mixing the effluents. Normally, only low eoncentrati ens of acidic and caustic solutions will be

10 mixead din~g operations, keeping the temperature within design limits. Higher coentrration o
11 aei4ic and onustic effluents may be mixEed during operationis, with a greater. increase in heat
12 generation. The system will moniitor tomperature rise in the vessels and will1 automatically step
13 the effluent receipt when the temperatture reaches a pr-edetermined set point wihndesignlmis
14
15 Telvl emeaue n pH in the primary and secondary acidic/alkaline effluent vessels, as
16 well as the temperature in each of the primary acidic/alkaline effluent brcakpots and the
17 secondary acidieIc/alaine eff-luent brealepot, are mitoRred in the central control ro-ei Pusejet
18 1ixh- acuetopvie a uniformBmixture during neutralization withi these vessels. Ecess
19 acidic effluent is neutralized with sodium hydroxide supplied froem a reagent bulge. Wash rinags
20 afe used fo esland breakpet washing. A vessel emnptng eetorfmay be used for transfers
21 to the plant wvash vessel.
22
23 :R everse flo div.erters supply a representative sample Of theP conAtents o-f the primary, and
24 secondary acidic/alkali-ne effkient vesl o nss f The pH Oisofre to be
25 approxzimately .12 o~r aboeve, reverse flow diverters transfer the 111kW effluent fromf the pfrmary
26 and secondary acidic/alkaline effluent vessels to the FEP vessels.
27
28 Acidic/Alkaline Effluent Vessels (PWD-VSL-000 15/16)
29 The Acidic/Alkaline Effluent Vesselsacidie/alkaline efflent vessels primarily receive caustie
30 scrubber purge froma LAW vitrfication and effluents from the TXP. The effluents are sampled,
31 and if theycy meet acceptability requreffents, they are sent to PITD. if it does not meet the
32 requirements, the effluent is senft to the TL~alkaline-cleaning effluent from the UFP system,
33 caustic rinse from the cesium ion exchange process system (CXP). and process condensate from
34 the cesium nitric acid recovery process system (CNP). The effluents are sampled to confirm that
35 the pH is above a predetermined value, and reverse flow diverters transfer the igh-activity
36 effluents to the Wwaste Ffeed Eevavorator Feed Vvessels (EEP-VSL-000 1 7A/B) for recycle;
37
38 The level, cond-uctivity, r-adioactivity, and pH=-temperature in the Aacidic/Aalkaline Beffluent
39 Vvessels (PWD-VSL-00015/16) are monitored inlte c enrotrl room
40
41 G3 Drain Collectioni Vessel
42 The C3 di-ain collection vesse recives floor drains and floor sumps from~ C3 areas. The
43 effluents are transferr ed to the plant wash vessel for treatment.
44
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1 HLW Effluent Transfer Vessel (PWD-VSL-00043)
2 The HLW effluent-Effluent tnaasferTransfer vessel-Vessel receives HLW acidic wastes from
3 HLW vitrification line drains from HLW vitrification/pretreatment plant interkee-transfer lines,
4 and laboratory drains. These effluents ean-beare transferred to the plnt-wash-'veselPlant Wash
5 Vessel (PWD-VSL-00044) to recover the effluents back into the process system.
-6
7 C3 Floor Drain Collection Vessel (PWD-VSL-00046)
8 The C3 fEloor dDrain eCollection vVessel receives floor drains and material from the sump in
9 the local pit. Sampling capability has been provided but will not normally be used. This

10 material will be transferred to the aAlkaline Eeffluent Vvessels,(RLD-VSL-00017A/B). The C3
11 Floor Ddrain Ceollection Vvessel (PWD-VSL-00046) is vented locally through a
12 high-efficiency particulate air filtration system.
13
14 Ultimate Overflow Vessel (PWD-VSL-00033}
15 The Ualtimate Oeverflow Vvessel receives overflows from vessels in the pretreatment plant.
16 Additionally, this vessel receives line drains and flushes. The vessel operating level is
17 maintained below a predetermined level to allow the vessel to hold 30 minutes of overflow at the
18 highest transfer rate within the facilityplant.
19
20 The PWD vessels, as well as the b :eakpots, vent to the PVP system via a vessel vent eCaustic
21 Sscrubber (PVP-SCB-00002) and the vessel vent header. An air in-bleed is provided to dilute
22 hydrogen generated through radiolysis in the PWD vessels.
23
24 hstrumentation, alarms, conftrols, and interlocks will be provided for the PWZD to indicate or
25 prevent the falloiThg condins:
26
27 fl0verfiuing. V. ,esscis frc protected against overfilling by liqulidE level indication, bigh- liquid
28 level instumentationa interlocks to shut off feed sourcon, and PCS procossonolste
29. control functions with hard wired trips, as required. Overflow piping from each vn~ted
30 vessel prevent-s liquid froma entering the vent system.

31 Leoss of Vesseltainnt : T entainmcnt loss is doteotedhy liqid level indication
32 in the sump. hi the event of anetiely low liqufid lei 0 in a proess vessl, PCS contfols
33 and alaarms will fAnction as required, includinag shutoff f feed sou~rces. The ccli, which
34 drains to a sump, will contain liquid leakage in this system and a steam ejector_ is uns ed to
35 empty the sump as noeed. The ell is lined with stainless stcclThe proceess control mstemf

37 The A,-i is 4-,.,,,iA+ an eue eit eile~

38 91nadv&ent transfers of fluids. : Syse heuniltansfer operators are interlocked.

39

42
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8
9 4.1.2.16 Radioactive and Nen Radioaetive-Liquid Waste Disposal System (RLD-and-NLD)

10 Figure 4A-18 presents a simplified process flow diagram of the radioactive liquid waste disposal
11 system (RLD. The primary function of the RLD tank system is to receive, store, and transfer
12 contaminated liquid effluents. The RLD system will receive low-activity rasi:aetPre-mixed
13 waste and/or dangerous waste effluents.
14
15 The primary components of the RLD tank system include:
16
17 JITwopeess condensat ve4ls.52A n VS28B)

18- * Ww-Pprocess eCondensate tTanks (RLD-TK-00006AJB)

19 * Twe-Alkaline Eeffluent Vvessels (RLD-VSL-00017A/B)

20 * Pumps, piping, and instrumentation for transfers

21
22 Alkaline Effluent Vessels (RLD-VSL-00017A/B)
23 These RLD vessels primarily receives effluent from the caustic scrubber purges from the LAW
24 vitrification plant via4he-WD-and waste feed from the C3 Floor Ddrain Ceollection Vvessel
25 (PWD-VSL-00046).
26
27 When these vessels reach a predetermined level, they are sampled, and if this material meets the
28 LERF/ETF requirements it will be transferred to the Pprocess Ceondensate Ttanks
29 (RLD-TK-00006A/B). If the material does not meet LERF/ETF acceptance requirements, the
30 material will be returned to the treated LAW evaporation process system (TLP) for reprocessing.
31
32 Process Condensate Tanks (RLD-TK-00006A/B)
33 Effluents are the condensed vapors removed from the waste streams by the pretreatment
34 eva orators. Waste feed evaporator feed process (FEP) ever-eadseffluents and treated LAW
35 evaporation process the-(TLP) everheadseffluents are normally received directly into the Process
36 Condensate Tank (RLD-TK-00006A). These effluents arc the condensed vapors removed from
37 the waste s:treamsia the PT Ttfatest:. l 0dhe effluents from the Process Condensate
38 Tank (the systems will beRLD-TK-00006A) are recycled back into the process or discharged to
39 the Process Condensate Tank (the Hed tE
40 ETFRLD-TK-00006B).
41
42 Prior to transfer to the LERF/ETF, tThe effluent in the DProcess eCondensate tTanks will be
43 sampled, as needed to assfe demonstrate compliance with the LERF/ETF waste acceptance
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1 criteria-ef-the-aeiity. It may also be sampled should a process upset occur. If analysis
2 determines that the effluent is outside the waste acceptance criteria, it will be returned to the

3 PWD-TLP for reprocessing.
4
5 Clean eondeasates may also be routed back to the pretreatment plant as proess water makeup.
6 Alternatively to discharginkg to the RLD, effluent4s from the prtetetpant that are not
7 radioaztivzly contaminated and that designate as dangerous waste may be transferr ed to the
8 NtD6
9

10 The Aalkaline Eeffluent VV-essels in-the-fRLD-VSL-00017A/B) and Pprocess eCondensate
11 tTanks (RLD-TK-O006A/B) system-wil-beare vented to the PVP system.
12
13 nsrmnain alarms, controls, and interlockswill be provided, for the RUD to indicate or
14 prevent the folowng conditions:
15
16 LOverfillRng: Vessel are protected against overfilhligby liquid level indication, high liquid
17 level iusme3tatiot interlocks to shut off feed scureos, and PCS process conutrol systemf
18 control functions with hard wired trips, as required. Overflow piping fromf each vented
19 vessel prevents liquid froma entering the vent system.

20 flLoss of containment: Vessel containment loss is detected by liquid lovel indication in h
21 sump. In the event of an extremely lowliquid level in a procoss vessel, PCS Prces otrol
22 system coentrol and alarms will function as required; includinig shutoff of food sources. The
23 cel which drains to) a sumffp, will contain liquid leakage in this systems and a steam ej etor is
24 use NTCT thfua3aon h glu fletvsesRDV Lflfll7ALt0 mtyh

30 flhadvertent transffrs of fluids: System sequential transfer operations are interlocked.

31

33 uaaetrpv1b i~-~idi Tabl-M.rn ilfl

34
35 4.1.2.17 Pretreatment Plant Vessel Vent Process and Exhaust System (PVP/VV)

.36 Figure 4A-19 presents a simlified process flow diagram of the pretreatmntn plant vssel vent
37 process and exhaust system (PVP/PVV). TIhe pretreatment vessel vent process system (PVP)
38 and exhaust system fPVV) provide the function of air purging of the head spaces of various
39 process vessels for radiolytic hydrogen control, collection of vent exhausts from process vessels.
40 and process treatment and filtration of the vessel vent exhaust gases before discharging to the
41 PTF stack.
42
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1 The pretreatment plant cffgas treatment sytmPVP and PVV systems are composed of tanks
2 and miscellaneous treatment systems, as follows oo:n:it of t: felloming major systos:
3
4 Tanks

5 * Vessel Vventilation HEME hit :ffcioy miot oliminator dDrain Ceollection -V.essel
6 (PVP-VSL-00001)

7
8 Miscellaneous Unit Systems

9 * Caustic Secrubber (PVP-SCB-00002)

10 a High-eEfficiency mMist eEliminators4(44EME4 (PVP-HEME-00001A/B/C)

II - Electric Bheaters (PVP-HTR-0000 1AB/C)

12 * Air in-bleed HEPA IFilters (PVP-HEPA-000023/24/28/29/30/31/32/33/34/35)

13 * Primary HEPA Ffilters (PVP-HEPA-OOOOlA/B/C)

14 * Secondary HEPA Flilters (PVV-HEPA-00002A/B/C)

15 a Volatile organic compound (VOC) Oexidizer Uanit (PVP-OXID-00001)

16 * After-Ceooler (PVP-CLR-00001)

17 * Carbon Bbed Aadsorbers (PVP-ADBR-00001A/B)

18 * Adsorber Owutlet ilter (PVP-FILT-0000l)

19 a Pumps FTP PUP 00001AJ and P3 PMP OOOO2 AB)

20 * Exhaust Ffans (PVV-FAN-OOOO1A/B)

21 & PVV stack
22 flPretroa'-tmcnt VeVentPresSytm \?
23 OProoess Vessel Vent Etraction flcq

24
25 The PVP and PVV systems have the following design features:
26
27 * Provides forced and passive purge air to remove radiolytic hydroge-

28 * Collects vent gases from the process vessels,

29 . Treats the combined exhaust gases to adsorb soluble nitrogen oxide and acid gases, remove
30 liquid droplets, condensate. mists, and solid particulates in the PVP system7

31 - Preheats vent gases to control relative humidity and removes maieaetive-particulates with
32 two stages of HEPA filters,

33 * Provide additional treatment for the oxidation and removal of volatile organic compounds
34 from the filtered exhaust gases in the PVP system. The filtered treated exhaust gases will
35 then flow to the exhaust fans in the PVV system for venting to the atmosphere
36
37 The PVPq wiqll treat two offgas streams. One stroam will be from protreatment vessel vents (ak
38
39
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1 tr eatment in the P34, the offgas streams will4 proceed to the PVV where the streams will be
2 sampled and discharged through separate flues within the pretreatmfent plant stack.
3
4 The frncetions of the PVT are to remove solids, liquid droeplets and mists fRom the offgas;
5 prevenft conadensation in the TEPA filters; absorb soluble gases, and treat volatile organic gases.

6 T he ventilation systems upstream and downtream of the RP arc important to, and intAegral
7 with, the Eunctioning of the PALP. Upstream of the PVzP will be an air inlet system that regulates
8 air in bleed rates to each process vessel. The moitive force is pre~ided by the ventil afion~ ft."s
9 down~stream of the vessel vent system. The PVP, in combination with upstream and &dbwnstrem

10 systems, provides the radiolytce hydroge coto strategy for the pretreatmaet plant. ThePV
11 will maintain conftnuous operation to provide the hydrogen contol ucion 4n.il s bcu
12 power generators for the exEhaucst fa-n.
13
14 The offgas str eams flow through a network of subheaders (pipinag) to two major colection
15 headers. The two offgas stfeams will be separated beeause the reverse flow diverter/pulsejet
16 maixer exhaust stream will have a much higher flow rate with a significantly lower conceenratio
17 of r~adionuelidos and volaile conistituents toen the vessel ventilations. Separating these twoai
18 streaas will allow better control of pressures anid exhaust airflow rates, as well as inimizing the
19 size of emissioni abatement equimcnt9 (volatile orgaici compounds oxidation unt carbon beds,
20
21
22 The PVP will include a caustic sembbcr, high efficiency mrist eliuinator (high efficiency mist
23 eliminator), a volatileEorgapc compoundlsEoxidatio~nn m d carbonbed adsor-br.Thrves
24 flow div erterulse jet mixer offgas is treated throeugh a high officieney mist elimdiator before
25 going totheNPV. After treatmnt in th1e PVP, both treated offgas streams will procseed,
26 separately, to the P;71,. The extact system for both streams includes a hot air injetion systefmi
27 wit electric heaing coils and baca:w HM PA fiers. Doseatream of the hot air injetmni the
28 PVVI inclu+des HEPA filters, extract fans, stack air str eam monitoring, and the exhaust stack.
29 Although toe volatile orgaic comfpounds oxidation; 4unit and the carbon bed adsorbers wAilb
30 part of the PVP, they will be l ceated between the PEPA filters and the extract fan, both ot
31 which are part of the PAW.
32
33 The following sections provide dlescuiptions of the P1 /P components:
34
35 El\Vessel vent header colleebon vessel (Q,15052)

36 :~ondensate cllection veel 50-3-)
37 ITwo high efficency mist clinater drain collection vessels (3A5326 and NV15327)
38 D Air iet (air purge system)

39 2 Collection (exhaust piping system)
40 9d vent eausfie sembber
41 fl High efficiencay meist eliminators and pre heaters
42 EVElatile organic compoeunds oxidationi uit
43 0 Carbon bed adTebers
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1
2 Air-nlet-airpPurge svstemair supply
3 Because the pretreatmaent preees. systema dcsi ga is ani airtight design, the overall gas exhawust
4 flow (except for evaporation, boiling, etc.) is directly dependent ona the air purge rates provided
5 to each idiiidual process vessel.
6
7 Continuous air purge to process vessels is the primary control strategy for radiolytic produced
8 hydrogen. Additional airflow above the minimum hydrogen control rate may be introduced to
9 each vessel to help balance the system and ensure that vessels are obtaining the minimum

10 required flow. Additional airflow above the minimum for hydrogen diltn will als
I11 inrorduced to indiidtal vessels to remove heat by ev aerafive coofing. Th4is fietion will help
12 preventbilingofsefhatingta during an extended ahutdo
13
14 Thc air inlet header system is fitted with HE-PA filters, isclaticn valves (to change HEPA filtr
15 if needed), balanee and control valves to reguate flow, and a flow measurement device. Eac
16 inlet header will obtain air, at atmespherie pressure, from a G3 areaad flow to a group of tankse,
17 supplied by that subhcader. The supply lines are desigaed for the desired balance and total flow,
18 regulated at the inlet by the valves. The HEPA filters protect the 03 area, frm; contaminati on inB
19 the event of reverse air-flow, but airfiows and balance will be designed to pre-vent reverse flew.
20 The air inlet heaers ill supply air to groups of vessels, initally each process cell. The supply
21 air afangement will1 be independent of the exhaust air gathering, system.
22
23 The passie-urge air in-bleed to vessels in the pretreatment area is a passive feature. The
24 process vessels located in the C5 ventilation area will draw passive purge air in-bleed from the
25 CS ventilation area near the vessels via subheaders. Other vessels located in the C3 ventilation
26 area and !process Ceondensate Ttanks (RLD-TK-00006A/B) located outside the pretreatment
27 building will draw air in-bleed from the C3 ventilation area near the vessels throuh the inlet
28 HEPA filters. The operating fan provides the motive force for airflow by maintaining a negative
29 pressure in each vessel.
30
31 Forced purge air to the selected process vessels is also provided from the plant service air suppl
32 header during thie-normal and abnormal operations. Each of the selected process vessels is
33 provided with the required airflow to control the hydrogen concentration below 1 % in the vessel
34 during nonnal operation and below 4 % flower flammability limit) during abnonnal conditions.
35 The supply line to each of these selected process vessels, which requires forced purge air during
36 normal operation, is provided by two trains of valves and flow elements to meet the hih
37 reliability requirements.
38
39 For the Waste Feed sEvanorator &Separator %rVessels (FEP-SEP-0000 lA/B) and the Treated
40 LAW Evaporator Separator Vessel (TLP-SEP-00001). which require forced purge air only
41 during a shutdown or a loss of off-site power event, there are two separate trains of actuated
42 valves and flow elements provided for each. The actuated valves for both of these trains are
43 normally in closed position- but will fail open during the shutdown or loss of off-site power
44 event.
45
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1 Collection of vent gases (exhaust piping system)
2 From the individual process vessels, a vent line routes exhaust gases to a subheader, usually one
3 for each cell or group of vessels within a cell. The connection to the subheaders from the
4 process vessels are arranged, where possible, to maintain airflow from normally lower activity
5 vessels to (or past) normally higher activity levels vessels. Thi wil help prevent contamination
6 of lower activity vessels due to potential reverse flow, or in breathing. The nubhcador locations
7 sad the oerall flow scheme will also be influeed by the plant layout and by the ph-ysica
8 location of the major vessel vent header. Vent exhaust gases from various process vessels are
9 combined to flow via subheaders to the Ceaustic Sscrubber (PVP-SCB-00002). The vent gases

10 from the vessels located in the C3 areas and the Pprocess eCondensate tTanks
11 (RLD-TK-00006A/B), located outside the pretreatment building, will be collected via other
12 subheaders whiehthat combine into the common exhaust header. Any condensate formed in the
13 common exhaust header will flow by gravity into Plant Wash vVessel (PWD-VSL-00044).
14
15 Fial sizing of the in;divi4dual exhaust vent lines will be deterin~ed by airflow, process pumap
16 eap fl sls, and othpc The individual exhaus
17 vetlie, h sbeders, ad the headers will also be sized to miiize overall pressur e drop
18 ae h tem.
19
20 Ves- Caustic Scrubber (PVP-SCB-00002)
21 The vess el vent exhauist str-es will1 b e collected for treatm;enst in the c austq*ie scrubber P. Th;e
22 scrubber removes radioactive aerosols, acid gases, and NO, emissions. The caustic scrubber will
23 be a column wit a bed filled with packing material. Sodium hydroxide solutin flOWS down
24 throughi the bed while the offgas enters the bottom and is drawn up through packig and caustic
25 setn. Contact botween the gas and the liquid in the bed ca-uses a porti of to NO,-4he
26 vent gas to dissolve and formff sodium nitrate. The scrubbing liquor collects in the sumnp of'th
27 elumn, and excess overflows to pretreatment effluent colletion.
28
29 The cauistic scrubber solution is recirculated by a pump. A pipe from the base of the scrubber
30 leads to the pump suction and returns liquid to the column above the top of the packing. Above
31 this poit there is anoether packed section with ver-y fine packing ings that aets as
32 dlisentainment sectiona to prevent caustic loss. There is a water wash ring above the
33 disenftraiAn section in the elunm to wash acoumalaod caustic solid off the packing. Fresh
34 caustie is supplied to the uflit by a moetoing pump from the reagents systema.
35
36 Defaineralized water will be added to the scrubbor, when nieeded, through the wash rings.
37 Excess recireulation solution from the scrubber will be routed topUretrete effuets. PAler
38 leaving the scrubber, the offgas flows toe hihSiinymst elim~inators. -Positioning the
39 scrubber ahead of the high efficiency mist eliminators saturates the gas flow and enables the high
40 efficiency Mist elim~inators to avoid Amage from dr~y operain The scrbber orvdditQ
41 bypass line and V,,iVC. The bypass function in to permit continuead operation of the hydroegen
42 control system~ in the unilikely e-vent the scrubber becomaes pluagged or disabled, or dur-ing
43 maintenance activities
44
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.1 Theq vessel vset s scrubber genRerates the liquiid purge stream based on the absorptionan
2 cooling of the incoinig vent exdhausts from ;reus vessels ina the pretreatmentA plant. The vesse
3~ vent scrubber rerulation pump transfers, by batch, the scbin lqipuge-stream ence -a
4 day to the PV[D. The scruLbbing liquid purge stream tr&afers the accumulated condensate,
5 Tadiolytie particulates and salts from the recirculating scrubbing liquid streama in the \ese

6 serubbffn
7 The vessel vent exhausts flow into the Ceaustic Sscrubber. The eCaustic &Scrubber is operated
8 continuously to remove the nitrogen oxide and acid gases from the vessel vents. The vent gases
9 flow to the inlet of the scrubber and flow upwards through a bed filled with backing. Alkaline

10 scrubbing liquid flows down through the packed bed. Contact between the gas and the scrubbing
11 liquid in the bed causes part of the nitrogen oxide and acid gases present in the vent offgases to
12 react with the caustic in the scrubbing liquid and to adsorb and form sodium salts, which stay in
13 solution. The scrubbing liquid solution is collected in the scrubber =um vessel located below
14 the packed bed section of the scrubber.

16 Two scrubber recirculation pumps (p\TP P ,{P OOOOIAJ'B) (one operating and one in standby)
17 continuously recirculate the scrubbing liquid solution to the top of the packed bed section of the
18 scrubber. The operating pump also re~circulates part of the solution directly into the sump vessel
.19 located below the scrubber to provide adequate mixing of the liquid in the vessel. The scrubber
20 pump also transfers the collected condensate and scrubbing liquid normally once a day or on
21 high level to the plan-wah esslMant Wash Vessel (PWVD-VSL-00044V. A section ofdr
22 packing located above the main packed section removes any entrained liquid droplets from the
23 exit gases. A wash-water ring is provided above each of the packed sections to wash off any
24 accumulation of solids. Fresh 5 molar caustic solution is added intermittently from the sodium
25 hydroxide reagent process system (SluR). The caustic solution in the scrubber sum vessel is
26 added intermittently to maintain the p)H range for the scrubbingliquid recirculating to the top of
27 the main packed section.
28
29 When needed. demineralized water is also added to the Caustic eScruibber wash rings to clean the
30 dry packing or for makeup requirements. The level in the scrubber sump vessel is controlled
31 between low and high operating level by batch transfer of the scrubber solution normally once
32 every day to the pln ahvse~atWash Vessel (PWTD-VSL-00044) in the PWD system.
33
34 The outlet gases from the Caustic Scrubber (PVP-SCB-00002)eaustie scrubber flow to the
35 HEMEs. The inlet, outlet, and bypass valves are provided for the vessel-vent-eCaustic
36 scrubber. The valves will be operated with the use of crane-orby a maniulator in the
37 pretreatment filter cave area.
38
39 hit-Efftciecy Mist Eliminators (PVP-HErbEb-n0 olAsrB/C )-a-Pr -hat wi
40 The high efficiency mist eliuina oluEMs will be composed of regeneble-deep-bed fiber filter
41 elements configured in an annular shape to remove fine aerosols. Vent gases from the scrubber
42 flow into two rENis. with the third EM available as standby. Gases flows from the outside
43 to the inside hollow core-wher.The treated gas exits at the top and the liquid collects at the
44 sealed bottom in a drainpipe. The high efficieey aist e latoirEEMEs will-are operated wet
45 at all times se rshat-sto allow drainage of the-soluble liquid aerosols whihthat accumulate they
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1 in the fibers, form a liquid film en-the-filter-element, whieh4henand drops to the drain line
2 below to the Vessel Ventilation HEME Ddrain Ceollection Vvessel (PVP-VSL-00001).
3 Continuous atomizing spray of demineralized water is provided at the gas inlet nozzle for each
4 operating HEME. An lintermittent wae wash spraying of the filter elements will be used to
5 teat t e vent offgas streanemove any accumulated debris, thus extending the service life
6 of the HEME elements. Intermittent washing will normally be carried out off-line.
7

-8 Three separate high efficiency mist elimi HEatorslfMEs will treat the vessel vent offgas streams.
9 The pulse j et mixer/everse flew iverter has fo~ur separate high efflciency ist eliminators, thr-ee

10 in asri::, and ce o:ffline. This configuration will permit washing each high efficieney mist
11 eliminaterHEME while it is offline. The high efficiaeHy ist climinatorHEME effluent will be
12 discharged to a-the Vessel Ventilation HEME Ddrain Ceollection Vvessel (PVP-VSL-00001)
13 and then to en-effuentthe p1nmthgvesselPlant Wash Vessel (PWD-VSL-00044) in the PWD
14 system
15
16 A-fter temntini a high efficiency maist eliminator, the vessel ventilation effgas str eam vAil b e
17 heated by the hot air injection systemn. The hot air injection system draws air through H1P1
18 filters froem a C3 area. The air is heated with an electric inine heater so that the comibined air
19 streinnwillbe aboeitdwonto prev ecndensationa in the PWJ:N BEPA filters. The HIEPA
20 filters in the hot air inj ection line protect against bacidlow of contamaination into the G3 areaan
21 proetect the heaters from contmnation for m~aintenance.
22
23 The hot ai injection system b egnot the PW/;3 it also includes HEPA filters, extract fans, stackal
24 stream monitoring, and the exhaust stack.. The volatile organic eornp ounds oxidation unit and
25 the carbon bed adsorbers vAil1 be part of the PAT, but theyvhill be iccated between the HEPA
26 filters and the extract fans, both o~f wh~ich are part of the PWV.

27 h

28 Votile~+T- Oreanie Gom oun fl-.4da~t-., Utfl

29 To remove volatile oraiaopuds and in the vessel vent stream,; a catalyst skid mounlted
30 uni with a th e aalytic o xi diz er un-;i t wil bE qe, sd. In this unit, orfganie componads arc
31 oxidized to carboni dioxide, water vapor, and possibly acid gases (depending on the halegenate
32 volatile organic compound present in the streamn).
33
34 As the afgas enters the unit, it tra-vels throeugha the heat recovery unit, which is a plate heat
35 exchanger. The heating mfedium used is the exhaust fromf the thermal catalytic oxidizer unit.
36 The cool offgas enlters the eold side of the heat r-eebvery, then passes dffugh an electric heaer t
37 bring the temperatnre up to that required for the volatile organic compound catalyst to operate.
38
39 Ox~idation of organic compounds is an exothermic reactioni therefore it bignificantl-y increases the
40 off-gas temp eraue. Thi4s hot offgas then enters the hot side of the heat recovery uit to heatth
41 inconming off-gas. The cooled offtas streamf is then directed to the carbon bed adsorbcrs for
42 frrther vclatile organic coempounds treatment.
43
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1 Electric Heaters (PVV-HTR-00001 A/B/C)
2 After treatment in HEMEs. the vessel ventilation offgas stream enters the PVV system wherein
3 these gases will be heated by eElectric inline-lHeaters (PVV-HTR-00001A/B/C) so that the
4 exhaust gases will be preheated above their deweintdew point to prevent condensation in the
5 downstream PVV HEPA filters.
6
7 The PVV system also includes HEPA filters, exhaust fans, and the exhaust stack The velatile
8 pgagic cempeun&VOC Oexidation Uunit (PVP-OXI)-00001) and the Cearbon Bbed
9 Aadsorbers (PVP-ABS-00001A/B) will be part of the PVP system, but they are located between

10 the HEPA filters and the exhaust fans.
11
12 Primary HEPA Filters (PVV-HEPA-00001A/B/C)
13 The preheated vent exhaust gases from the heaters flow into one of the three Pprimary HEPA
14 ffilters, which will be on line while the other two are available as standby offline. The HEPA
15 filter will remove the radieaetive-particulates from the gas stream. The Pprimary HEPA Ffilters
16 will be located in the pretreatment filter cave area (Proom P-0335) for remote maintenance.
17
18 Secondary HEPA Filters (PVV-HEPA-00002A/B/C)
19 The gases from the pPrimary HEPA Filter flow into one of the three Seecondary HEPA F-filters,
20 which will be on line while the other two are available as standby offline. The Ssecondary
21 HEPA Filter will remove the radieaetive-particulates from the exhaust gases.
22
23 After the pPrimary and eSecondary HEPA fFilters remove the radieaetive-particulates from the
24 vessel vent exhaust stream in the PVV system. the filtered vent exhaust stream returns to the
25 PVP system for abatement of volatile organic compounds. The volatile organic compound
26 abatement process functions to remove vapor--phase organic compounds from the PVP vent gas.
27 This abatement process takes place within an oxidation system followed by an adsorption
28 system. The oxidation system includes a VOC Oexidizer Uunit (PVP-OXID-0000 1) and an
29 Aafter-Ceooler (PVP-CLR-00001). The adsorption system includes Cearbon Bbed Aadsorbers
30 (PVP-ADBR-00001A/B) and a medium efficiency Adsorber Outlet fFilters
31 (PVP-FILT-00001A/B).
32
33 VOC Oxidizer Unit (PVP-OXID-00001)
34 To remove volatile organics compounds from the vessel vent stream, a skid-mounted electric,
35 non-catalyzed oxidizer unit will be used. In this unit, volatile organic compounds are oxidized to
36 carbon dioxide- and water vapor at high temperature in the presence of excess oxygen.
37
38 The VOC tThermal eOxidizer will be a vendor--designed unit suitable for this specific
39 application. By virtue of its heat recovery scheme, the unit is classified specifically as a
40 regenerative thermal oxidizer. The oxidizer system will consist of three heat transfer beds,
41 electric heat elements within the reaction section and a downstream trim cooler (after-cooler).
42 All high-temperature components of the system will be insulated to minimize heat losses.
43
44 Oxidation of organic compounds is an exothermic reaction thereforet, it significantly increases
45 the offgas temperature. The offgas then enters the heat recovery unit to transfer the heat to the
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bed, which will then be used for preheating the incoming offgas. The cooled gas stream is then
directed to the Aafter-Ceooler (PVP-CLR-00001). The treated gases are cooled by the cooling
water. Any condensate generated by cooling of the gases will flow to the C3 Ffloor Ddrain
Ceollection Vvessel (PWD-VSL-00046)

Carbon Bed Adsorbers (PVP-ADBR-OOOOlA/B)
Two parallel Cearbon Bed Aadsorbers are provided in the design.
roduace vlatile erganic compounds frem the vessel vent :ffas sreamfor the final treatment of
vent gases. The adsorbers are filled with activated carbon. The adsorber will further reduce
volatile organic compounds from the vessel vent exhaust gases. The velatile-erganie

elpeiASVOC eRd4atin -Oxidizer nUnit (PVP-OXID-00001) is-designed twill remove most
of the volatile organic compounds from the vessel vent, and the Carbon Bed Adsorbers
(PVP-ADBR-OOOOlA/BearbeRbeds will remove the remaining volatile organic compounds-A
bypass line anid-valve is included in the event both unaits arc out of service or arc not needed.
Normal operation will be one unit online while the other is in maintenance aad-regeaera En
mode.

Typieal safty design featuros ineabd in the PVPbers PAe as follows:

flwTh cel will be lined and providd wAith a washing system for d hntamination pupoeses

flThe cil will be providdd ith a shielded acess plug to allow the use of observation equipment

EThe design of thevessel vent lines will take int ensideration the hydrostatice lvel (td praev
liquid from antering the system)

nTheGlaectioe pipr conerit vnt s ffgaes from the saesel vrnts, rccrs e fle s
divortors, and pulsejet ixers wilbe designedand routedinaeedanen it apreooss
piping design guide

lTraps will4 be fited with water flush capability in order to clear potential line bloc-kages,

PThe loeal drainage sump w ill he an alamistat set point to presvnt ftodin

Adsorber Outlet Filters (PVP-FILT-00001A/)
The treated gases fennfrom the Carbon Bed Adsorbers (PVP-ADBR-OOOO1AIB)adseere will
flow into this filter. wherein fine carbon particles, if any are present in the vent gases, will be
filtered. This filter is also provided with a bypass line and isolation valves to enable replacement
of the filter.

Exhaust Fans (PVV-FAN-ABwlAaB)
After the filtration in the Aadsorber Oeutlet filters (PVP-FILT-OOOOA/B). the vent gases will
flow into the e-Exhaust Ear, in the PVV system. Two eExhaust ffans are provided. One will be
in operation while the second one will be on standby. The eExhaust fEans provides, the
necessary motive force to extract the vent gases from the head spaces of various process vessels.
and provides for the required pressure drop through various treatment equipment in the PVP/
PVV systems. The sExhaust fOans will maintain a constant suction pressure at the inlet to the
Ceaustic Secrubber (PVP-SCB-00002). The Exhaust Fans (PVV-EAN-OOOOIA'B)fa will have
suitable steed control to accommodate variation in the vent gyas flow rates from various vessels.
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1
2 In addition to the iInstrumentation, alarms, controls, and interlocks addressed in section 4.1.2.
3 the following will be provided for the PVP/PVV systems to indicate or prevent the following
4 conditions:
5
6 * Purge air flow measurement:

7 - Passive purge air flow rate will be measured for the process vessels. Thero will also :o
8 including low flow alarm for each of these flow instruments.

9 - Forced purge air flow rate will be measured and low flow alarmed for the process vessels
10 wliehthat reouire the control of hydrogen concentration. These instruments will have
11 important-to-safety instrument function. There wi also below flew alarm fr ahc
12 these flew instraments

19 * For the HEMEs:-
20 - rtThe outlet pressure pressure drop, and the flow rates will be monitored and controlled.

21 - -Demineralized water supply for HiEMIEs will abe-have monitoring for the inlet pressure
22 and flow rates.

23 Ae +fI,±tea a
24

25 * For+te I~ffAdrain 11 -,,.--1 /DtT l 00 ,t t41-±lve4ilbe,,+..,r-,
26 aa ,*-htIAndt1,,leejit. h
27 be,- t if a 1.M- -. k--, -. th-p.,-ws (OXX n XT
28 __________________________the____

29 * For the HEPA filters, the pressure drop will be monitored and controlled within the required
30 limits.

31 * For the VOC Oexidizer Uunit (PVP-OXID-00001):
32 - tThe thermal oxidizer reaction zone the outlet temperatures, and the pressure drop will
33 be monitored and controlled.

34 -AlsoetThe oxidizer bypass valve cannot be opened unless the reaction zone temperature
35 has been attained.

36 & For the carbon bed adsorber:

37 - -tThe pressure drop through the bed will be monitored and controlled.

38 The differential temperature across the carbon bed will ae-be monitored.

39 * For the adsorber outlet filter, the pressure drop will be monitored and controlled.

40
41
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1 R

.2 - wilb-.,4AdA Table .. I V
3
4 R

5 -

6 4.1.2.18 Pulse Jet Ventilation System (PJM)

7 Figure 4A-128 presents a simplified process flow diagram of the pulse jet ventilation system
8 (PJ). The pulse jet ventilation system (PJV) provides the safety function to treat the exhausts
9 from reverse flow diverters and pulse jet mixers operating inside various process vessels before

10 release to the atmosphere via the pretreatment plant stack. The PJV system consists of process
11 and HVAC equipment for removal of aerosols and raieaetisve-particulates. The PJV system is
12 composed of tanks and miscellaneous treatment systems, as follows:
13
14 Tanks

15 PJV HEME dDrain Ceollection Vvessel (PJV-VSL-00002)
16
17 Miscellaneous Treatment Systems

18 flflen.,te,,rP~fT hKT \fflV APD

19 o Demisters (PJV-DMST-00002A/B/C)Pumpn RAI PUOOOO1PJB)

20 * Air Iin-Bbieed fFilters (PJV-FLTH-0000A/B)

21 o Airi-bleedElectric Hheaters (PJV-HTR-00001A/B)

22 * AAir lin-bBleed HEPA Eilters (PJV-HEPA-00003A/B)

23 a PPrimarv HEPA fWilters (PJV-HEPA-OOOO1A/B/C/D/E/F/G)

24 9 SSecondarv HEPA fFilters (PJV-HEPA-00002A/B/C/D/E/F)

25 * Exhaust fFans (PJV-FAN-0000lA/B/C)

26 a Pumps

27
28 The PJV system provides the containment and confinement of exhausts from various reverse
29 flow diverters and pulse jet mixers operating inside the PTF process vessels. This system
30 provides the removal of mists and aerosols from the combined PJV exhausts stream by demisters
31 (medium-efficiency mist eliminators). The treated exhaust gases are mixed with hot air in-bleed
32 from the C3 ventilation area to adjust their relative humidity, followed by two stages of HEPA
33 filtration to remove radiet~i-particulates. The filtered effluent gases flow to the Exhaust Fans
34 (PPV-FAN-0000lA/B/C)P xh aat fas. The treated filtered exhausts stream will be
35 monitored before it is discharged to the atmosphere.
36
37 Collection of Exhaust Gases (Exhaust Piping System)
38 The PJV system receives the exhaust via several sub-headers from the reverse flow diverters and
39 pulse jet mixers operating in various process vessels in the pretreatment area. The exhausts are
40 combined from various sub-headers to flow via the inlet header to the Ddemisters
41 (PJV-DMST-00002A/B/C). The low points of the inlet header and sub-headers are provided
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1 with drain lines, which drain condensate collected in the header to the PJV HEME dDrain
2 Ceollection Vvessel (PJV-VSL-00002). This vessel is also provided with an overflow, which
3 will flow to the Ultimate Oeverflow Vvessel (PWD-VSL-00033) in the pretreatment plant wash
4 and disposal system (PWD). The condensate from the PJV HEME Ddrain eCollection vVessel
5 (PJV-VSL-00002) is periodically transferred by the drain transfer pmps (NV PMP 000 l h
6 to the plant-wash-vzsselPlant Wash Vessel (PWD-VSL-00044) in the PWD system.
7
8 Demisters (PJV-DMST-00002A/B/C)
9 The PJV system is provided with three Ddemisters (PJV-DMST-00002A/B/C), which are

10 medium-efficiency mist eliminators. Two of these demisters are in service at a given time and
11 one is available as a standby off-line.
12
13 Demisters are used to remove fine aerosols and mist. and exhibit medium removal efficiencies
14 for sub-micron aerosols. They are passive devices with low maintenance requirements and high
15 reliability. The demisters will adequately protect the HEPA filters, located downstream in this
16 system, from excessive activity buildup, and provide the desired HEPA filter life of 4 to 5 years.
17
18 All Ddemisters (PJV-DMST-00002A/B/C) for this system are located, along with the HEPA
19 filters, in the filter cave (rRoom P-0335) in a C5 ventilation area due to the expected
20 radionuclide loading. The dDemisters (PJV-DMST-00002A/B/C) are isolated, or put into
21 service, by opening or closing isolation valves nrovided at the inlet and outlet of each dDemister.
22 These isolation valves are operated remotely by using the manipulator and the filter cave
23 operating crane. The headers are designed without any bypass around the 4Demisters
24 (PJV-DMST-00002A/B/C) to prevent the downstream HEPAs from accelerated loading of
25 mdienuelide-particulates. Remote ehangeeutchange out capability for the dDemister filter
26 elements is provided.
27
28 The outlet gases from the dDemisters (PJV-DMST-00002A/B/C) flow to the outlet header to the
29 extract part of the PJV system, as described below.
30
31 Hot Air In-Bleed
32 Air in-bleed from a C3 ventilation area is filtered, heated, and then mixed with the exhaust gases
33 from the dDemister outlet for reducing the relative humidity of the stream flowing into the
34 primary HEPA fFilter banks. The in-bleed air is filtered with medium efficiency Air In-Bleed
35 4Filters (PJV-FLTH-0000 1A/B) and then heated to the temperature required to keep the humidity
36 of the mixed gases below 70 % and prevent the wetting of the HEPA fFilters.
37
38 There are two Eelectric lifleaters (PJV-HTR-OOOO1A/B) arranged in parallel, one working and
39 the other as standby, to provide the required heating of in-bleed air. Hot air in-bleed flows from
40 the eElectric hHeaters to aAir iln-bBleed HEPA 4Filters (PJV-HEPA-00003A/B), one working
41 and the other as standby. These provide protection against backflow of the PJ-V exhausts stream
42 into the in-bleed system in the C3 ventilation area.
43
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1 Primary Exhaust HEPA Filters (PJV-HEPA-OOOOlA/B/C/D/E/F/G)
2 There are seven pPrimary HEPA -filter banks, arranged in parallel and configured in a running/
3 standby arrangement to allow on-line filter change. There will be five pPrimary HIEPA fFilters
4 in operation, and two Primary HEPA ffilters will be on standby or in maintenance. The imary
5 Primary HEPA fFilters will be remote change type located in the pretreatment filter cave area.
6 Filter inserts are radial type. Inlet and outlet isolation valves for the HEPA 4Filters are remotely
7 operated by a manipulator and maintenance crane in the pretreatment filter cave (TRoom
8 P-0335).
9

10 Secondary Eyaust-HEPA Filters (PJV-HEPA-00002A/B/C/D/fE/F)
11 Exhaust gases from the Primary HEPA IFilters are routed to the outlet header, then to the
12 sSecondary ehaust-HEPA fWilters located in a C3 ventilation area. There are six eSecondary
13 HEPA filter banks, arranged in parallel and configured in a running/standby arrangement to
14 allow on-line filter change. There will be four Ssecondary HEPAs Filters in operation, and two
15 Secondary HEPA fFilter banks will be on standby or in maintenance. Secondary HEPA Eilters
16 will be the safe change type.
17
18 PJV Exhaust Fans (PJV-FAN-OOOOlA/B/C)
19 The filtered exhausts from the sSecondary HEPA fWilters will flow to three eExhaust Fans.
20 Two fans will be in operation while the third fan will be on standby. The eExhaust fFans
21 provide the necessary motive force to extract the vent gases from the fluidics discharge racks and
22 provide for the required pressure drop through the treatment equipment in the PJV system. The
23 eExhaust 4Fans (PJV-FAN-00001 A/B/C) will maintain a constant suction pressure condition for
24 the inlet gas stream to the dDemisters. The fansExhaust Fans will have suitable speed control to
25 accommodate variation in the exhaust flow rates from reverse flow diverters and pulse jet mixers
26 operating inside various vessels.
27
28 In the event of failure of one of the two eExhaust fFans in operation, the standby fan
29 automatically starts. Each fan is provided with manual isolating dampers on the fan inlet and
30 pneumatic actuated isolating dampers on the fan outlet. From the PJV eExhaust Oans, pulse jet
31 mixer and reverse flow diverter treated effluents flow via a dedicated, continuously monitored
32 flue to the PTF stack.
33
34 In addition to the finstrumentation, alarms, controls, and interlocks addressed in section 4.1.2,
35 thewill following will be provided for the P2W system to indicate or prevent the following
36 conditions:
37
38 * Flow rate for the combined exhaust gas entering the dDemisters (PJV-DMST-00002A/B/C)
39 will be monitored. Suction pressure for the inlet gas will be maintained by varying the speed
40 for the eExhaust fWans (PJV-FAN-00001A/B/C)
41 F resse dro for- the Desr (mPJ DST00002A/B/C wil be moenitredL\--

42 *Pressure drop for the Demisters (PJV-DMST-OOOO2AJB/O) will be monitoredti4een
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1 Each HEPA filter bank iswill be monitored and alarmed on high differential pressure-

2

4
5

7

8
9 4.1.2.19 Sodium Hydroxide Reagent System (SHR)

10 Figure 4A-129 presents a simplified process flow diagram of the sodium hydroxide reagent
11 system (SHR). The ifeed ILine Flush tTank (SHR-TK-00009) of the SHR system is used to
12 make up solutions for flushing the coaxial waste transfer lines between PTF and the DST system.
13
14 The main components of the SHR tank system are:
15
16 * Feed Line Flush tTank (SHR-TK-00009)

17 e Pump and aAssociated piping for transfer

18
19 Sodium nitrite, sodium hydroxide, and process condensate are mixed together in the feed line
20 flush tank for a feed line flush solution. The waste feed return pump transfers the solution
21 through the line. A mechanical agitator provides mixing capabilities for the solution. The Feed
22 Line Flush Tanktank will be equipped with level instrumentation to indicate when to begin and
23 end transfers to the waste feed lines. The Feed Line Flush Tanktank is located in a C3/R3 area.
24 Exhaust from the Feed Line Flush Tanktank will pass through a HEPA filter for contamination
25 control.
26

28
29
30 4.1.2.20 Pretreatment Plant Ventilation

31 Pretreatment plant ventilation includes the following systems:
32
33 * Cl vVentilation sSystem (C1V)

34 * C2 vVentilation §&ystem (C2V)

35 a C3 vVentilation system (C3V)

36 * C5 vVentilation s&ystem (C5V)

37
38 The primary consideration in the design of the ventilation systems is to confine airborne sources
39 of contamination to protect human health and the environment from exposure to hazardous
40 materials during normal and abnormal operating conditions. Physical barriers or structures
41 supported by the ventilation systems will ensure that-befere-air is-released to the environment
42 and residual contamination is well below acceptable, safe levels for public exposure.
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1
2 The pretreatment plant will be divided into four numbered zones, listed below, with the higher
3 number indicating greater radiological hazard potential that needs greater control or restriction.
4 The ventilation system zoning is based on the classifications assigned to building areas for
5 potential contamination. Zones classified as C5 are potentially the most contaminated, such as
6 the pretreatment cells. Zones classified as CI are uncontaminated areas.
7
8 The confinement provided by physical barriers is enhanced by the ventilation system, which
9 creates a pressure gradient and causes air to flow through engineered routes from an area of

10 lower contamination potential to an area of higher contamination potential. There will be no C4
11 areas in the pretreatment plant. The cascade system, in which air passes through more than one
12 area, will reduce the number of separate ventilation streams and, hence, the amount of air
13 requiring treatment.
14
15 CI Ventilation System (CIV)
16 CI areas are normally occupied. CI areas will typically consist of administrative offices, control
17 rooms, conference rooms, locker rooms, rest rooms, and equipment rooms. C1 areas will be
18 operated slightly pressurized relative to atmosphere and other adjacent areas.
19
20 C2 Ventilation System (C2V)
21 C2 areas typically consist of non-process operating areas, access corridors, and control/
22 instrumentation, and electrical rooms. Filtered air will be supplied to these areas by the C2
23 supply system and will be cascaded into adjacent C3 areas or HEPA filtered and exhausted by
24 the C2 Exhaust system.
25
26 C3 Ventilation System (C3M
27 C3 areas normally will be unoccupied, but operator access during maintenance will be allowed;
28 C3 areas typically will consist of filter plant rooms, workshops, maintenance areas, and
29 monitoring areas. Access from a C2 area to a C3 area will be via a C2/C3 subchange room. Air
30 will generally be drawn from C2 areas and cascaded through the C3 areas into C5 areas. In
31 general, air cascaded into the C3 areas will be from adjacent C2/C3 subchange rooms. In some
32 areas, where higher flow may be required into C3 areas, a dedicated C2 supply will be provided
33 with a backdraft damper on the C2 supply duct, which will be closed in the event of a loss of C3.
34 extract. This system will shut down should there be a failure of the C5 Bexhaust s8ysten.
35
36 C5 Ventilation System (C5V)
37 The pretreatment plant C5 areas are designed with the cell or cave perimeter providing radiation
38 shielding as well as a confinement zone for ventilation purposes. C5 areas typically consist of a
39 series of process cells where waste will be stored and treated. The pretreatment plant hot cell
40 will house major pumps and valves and other process equipment. Air will be cascaded into the
41 C5 areas, generally from adjacent C3 areas, and extracted by the CS extract system. The CS
42 E-exhaust &system will be composed of PpPrimary (PVP-HEPA-OOOOlA/B/C} and eSSecondary
43 (PVP-HEPA-00002A/B/C) HEPA filter-Filters and variable speed Exhaust fEans
44 (PJV-FAN-00001A/B/C). Fans designed to maintain continuous system operation will drive the
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1 airflow. This system will also be interlocked with the C3 HVAC system, to prevent backflow by
2 shutting down the C3 system if the C5 HVAC system shuts down.
3
4 4.1.3 LAW Vitrification

5 The purpose of this section is to describe the major systems associated with the LAW
6 vitrification plant. Figure 4A-3 presents a simplified process flow diagram of the LAW
7 vitrification processes. This plant will consist of several process systems designed to perform
8 the following functions:
9

10 e Store pretreated LAW was te feed

11 - Convert blended LAW waste-slryfeed and glass formers into melten-glass

12 * Provide melter offgas treatment systems

13 e Provide ILAW container handling systemsTreat melter offgas

14 - Provide-Handle ILAW containers-firhing-ystem

15 * Provide storage areasfrStore ]LAW containers

16 * Provide supporting equipment for-in the melter cave

17 * Provide-Handle miscellaneous waste handling systems

18 * Prvide-Ventilate the LAW vitrification plant-ventilatien-systems
19
20 Figure 4A 1 presents the simplified flcw figure for the WTP, Figure 4IA 3 presents the simpliie
21 flow of primary pro ess systes, and tThe following figures located in Appendix 4A and
22 drawings found in DWP Appendix-4AAttachnment 51, Appendix 9. provide additional detail for
23 the LAW vitrification plant:
24
25 * Simplified flow diagrams for the WTP and the LAW vitrification plant

26 * Simplifie-pProcess flow figures and drawings for process information
27 * Typical system figures depicting common features for each regulated system

28 a Siffpliied-gGeneral arrangement figures and drawings showing locations of regulated
29 equipment-and-associated-tanks

30 5 Waste management area figures and draings showing plant locations to be permitted
31 *Waste management area figures and drawings showing plant locations to be permnitte
32 5 Contomainationiradiatin -rea boundary figurfes showing contaminationiradiation zones3233 throughout-the-plant

34
35 Instrumentation, alarms, controls, and interlocks will be provided for the tank systems and
36 miscellaneous treatment sub-systems to, indicate or prevent the following conditions, as
37 appropriate:
38
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1 * Overfilling: Plant items are protected against overfilling by liquid level indication, high level
2 instrumentation interlocks to shut off feed sources, and process control system control
3 functions backed up by hard wired trips as required.

4

5 * Loss of containment: Plant items are protected against containment loss by liquid level
6 indication, and by process control system control and alarm functions as required, including
7 shut off of feed sources. Each plant item that manages liquid mixed or dangerous waste is
8 provided with secondary containment. Sumps associated with the management of mixed or
9 dangerous waste are provided with liquid level instrumentation and an ejector or pump to

10 empty the sump as needed.
11

12 * Inadvertent transfers of fluids: System sequential operations are properly interlocked to
13 prevent inadvertent transfers at the wrong time or to the wrong location.

14

15 In addition to level control, temperature and pressure may be monitored for tank systems and
16 miscellaneous treatment systems in some cases. Additional information may be found in the
17 system logic descriptions located inDWP Attachment 51. Appendix 9.13. Regulated process
18 and leak detection system instruments and parameters will be provided in DWP Table III.10.E.F

-19 for tank systems and in DWP Table III.10.H.C for miscellaneous treatment sub-systems.
20
21 Descriptions of the LAW vitrification process, melter offgas treatment systems, and ILAW glass
22 container handling systems are provided in the following sections.
23
24 4.1.3.1 LAW Melter Feed Process

25 The LAW melter feed consists of the following systems:
26
27 * LAW concentrate receipt process system (LCP)

28 . LAW melter feed process system (LFP)

29 * Glass former reagent system (GFR) (the GFR system does not manage dangerous waste and
30 is provided for information only)

31
32 Figure 4A-20 presents a simplified process flow diagram of the LAW concentrate receipt process
33 system (LCP) and the LAW melter feed process system (LFP). The LCP and LFP systems
34 prepare feed for the LAW melters to produce a vitrified product. An analysis of the waste
35 determines a glass additive formulation for the conversion of the waste to glass. The glass
36 additives specified in the formulation are weighed and mixed with the waste. There are thr-e
37 two melter feed trains to supply the three-twoLAW melters. Each melter feed train consists of a
38 melter concentrate receipt vessel, a melter feed preparation vessel, and a melter feed vessel. The
39 LCP system includes the melter concentrate receipt vessels. The LFP system includes the melter
40 feed preparation vessel and the melter feed vessel for each of the three-twomelters.
41
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I The LAW maltor fed LCP tank system consists of the following vessels and their associated
2 ancillary equipment:

3

4 . Melter eeneenftate-Concentrate reeeirt-Receipt vessels-Vessels (V21001, V2 1002,
5 V2003LCP-VSL-00001/2)

6
7 The LFP tank system consists of the following tanks and their associated ancillary equipment:
8
9 9 Melter feedFeed preparatien-Pre aration vessel-Vessels (V24-01-,9v2 0t,

10 V21301LFP-VSL-00001/3)

11 & Melterfee-Feed vessels-Vessels Q21102, V21202, V213O2LFP-VSL-00002/4)
12
13 Melter Concentrate Receipt Vessels (LCP-VSL-00001/2)
14 The melter-Melter eeneentrateConcentrate reeeipt-Receipt -vessel Vessels receive melter feed
15 concentrate from the pretreatment plant. The melter-Melter feedFeed pr a Prenaration
16 vessels-Vessels are located in th ee-woprocess cells, and each process cell contains a mMelter
17 eeneentrate-Concentrate reeeipt-Receint veeseVessel, a mMelter feed-Feed preparation
18 Preparation vessVessel, and a mel Melter feed-Feed vesselVessel. Baeh-The vessels is-are
19 equipped with the following:
20
21 * Mechanical agitator

22 * TwePumps to transfer LAW concentrate

23 * Instrumentation for liquid level and density moasurom
24 5 Liquid levl inztm

25 hensor for temporabre measurom

26 * Internal sray wash ringenozzles

27 a Overflow to C3/C5 drainsDrains/sump-Sum peelleetien-Collection vessel-Vessel
28 (RLD-VSL-00004)

29 * Spare nozzles

30
31 Valves are located in the valve bulge. Valving in each bulge allows the LAW concentrate to be
32 routed to the mMelter feed& prp Preparation vessels-Vessels (LFP-VSL-0000l/3) or
33 to the plain-Plant wash-Wash Vessel (RLD-VSL-00003) vessel if the mMelter eaneentrate
34 Concentrate reeeipt-Receipt veasel-Vessels (LCP-VSL-00001/2) is,-aebeing cleaned out or if the
35 contents of that-the vessels cannot be satisfactorily processed. In addition. LAW concentrate can
36 be pumped between the two mMelter eConcentrate rReceipt vVessels (LCP-VSL-00001/2).
37
38 Glass Former Reagent System (GFR)
39 The GFR system contains the glass former feed hoppers that receive blended glass formers and
40 sucrose by dense-phase pneumatic conveyors from the LAW teanoter located athe glass
41 formers reemsvstem. Each feed hopper is equipped with a proumatic blending head at the base
42 of the hopper to re blond the gass former feod.
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1
2 The feed hoppers are equipped with filters to remove the dust from air used for pneumatic
3 conveying and blending. It is anticipated that a series of single filter cartridges will be mounted
4 on the top of the hoppers. The filters are cleaned by introducing compressed air through the
5 cleaning nozzle to blow accumulated dust back into the hoppers.
6
7 The feed hoppers are equipped with load cells to weigh the glass formers to confirm that the
8 material in the upstream blending silo is conveyed to the feed hoppers and to confirm that the
9 glass formers are transferred out of the feed hoppers to the Melter Feed Preparation Vessels

10 (LFP-VSL-00001/3)mehe-4eedpepfftien-ssels.
11
12 After the blending ceyle tfhe glass formers are gravity-fed with a rotary feeder into the Melter
13 Feed Preparation Vessels (LFP-YSL-00001/3)melter feed poatin vessls, where the blended
14 glass formers are mixed with the waste feed. This equipment is located in an isolated area that
15 serves as a contamination barrier between the melter feed preparation vessels and the glass
16 former supply. The rotary valve controls the rate of glass former addition into the melter feed
17 preparation vessels.
18
19 Melter Feed Preparation Vessels (LFP-VSL-00001/3)
20 The meler-Melter feed-Feed reparaie Preparation *essels-Vessels mix LAW concentrate from
21 the melter-Melter eeneentrate-Concentrate reseipt-Receint esl-Vessels (LCP-VSL-00001/2)
22 with glass formers and sucrose from the glass former feed hoppers. The vessels are equipped
23 with the following:
24
25 * Mechanical agitator

26 a T-e-pPtumps

27 9 Instrumentation for liquid level and-density-measurement
28 Utiquid level ist~ament
29 [2 Thermcwelltemperaure sensor for temfperature measuremen

30 * Internal spray wash ringenozzles

31 * Overflow to the eell-sumpC3/C5 dDrains/sSump eCollection vVessel (RLD-VSL-00004)

32 e Spare nozzles

33
34 The two pumps transfer waste via-using a valve bulge. Valves in the valve bulge allow melter
35 feed to be routed to the associated melter-Melter feed-Feed vessel-Vessel (LFP-VSL-00002/4) or
36 to the plant-wash-vesselPlant Wash Vessel (RLD-VSL-00003). The vessel contents can be
37 circulated through the pump and injected back into the tank-vessel in the recirculation mode. in
38 addition, melter feed can be pumped between the two mMelter fFeed pPreparation vVessels
39 (LFP-VSL-00002/4).
40
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1 Melter Feed Vessels (LFP-VSL:00002/4)
.2 The melter-Melter fIedFeed veese Vessels receive blended melter feed, consisting of LAW
3 concentrate and glass formers, from the melter-Melter Ffeed pPreparation ve sele-Vessels
4 (LFP-VSL-00001/3). The vessels are equipped with the following:
5
6 * Mechanical agitator

7 * Air displacement supply (ADS) Ppumps to transfer feed to the corresponding LAW melter

8 * Feed vessel PRump

9 - Instrumentation for liquid level and-density-measurement

10 E Liquid level instrument
11 9 Thermoiwell/emp eratur-e s eser for temp erature measuremen

12 * Miscellaneous solution addition line

13 * Internal spray wash #ngsnozzles

14 * Overflow to the eeil-slimC3/C5 dDrains/eSumv eCollection vVessel (RLD-VSL-00004)

15 * Spare nozzles

16
17 The feed vessel pump transfers waste feed through a valve bulge. Valving in the bulge allows
18 the waste feed to be routed to the corresp nmtf preparation vessel in the event e
19 melt se sc melter feed vrculate for t-lin or to the plant
20 wash vessel forvessel clean pumped between all four vessels: the two mMelter fFeed
21 nPreparation vVessels (LFP-VSL-00001/3) and the two mMelter fFeed vVessels
22 (LFP-VSL-00002/4). Waste feed can also be transferred from the mMelter Feed vVessels to the
23 plant-wash-vesseiPlant Wash Vessel (RLD-VSL-00003) for vessel clean-out. The-nNormally
24 ADS pumps transfer is frem the pump to-the melter feed from the melter feed vessel to the
25 melter.
26

28 prefata~ves s (:L-F f N IC (\AfLA/2, ATfi LA- lte fee vesel (~fTUP NTCTL 0 2,/4;)v
29 have instruenation and interlocks to indicate or preventA toe fallowingt conditions:
30
31 UVessel overflow

32 ELm W v a

33 ULEss of atater finetin
34 EAgitator noat operated at low liquid level to prevent agitator andvvesse4 l dage
35 Ufigh temperature, andior Lovel

36
37 Cotrls develoeped to prevent or mitigate accident conditions are incorporated into the design.
38 Operating conditions that have been idenified that reqire interloeking with the melter feed
39 iniive inei3alcoponents wi the effg~as system that could result in overpressuzafion ea
40 the melter. These operating eefnditiont ineluda~verpresourizatien could becudby
41
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1 E]Submerged bed scrubber overflowpipe to condensate vessel blockage, resulting in submerged
2 bed scrubber flooding.

4 flWzt electrostatfic precipitator flooding resulting in offgas system blockage.
5 UChilled water'eling coils i submaerged bed scrubber leak, resulting in flooding of submerged
6 bed scrubber and offgas blockage.

7 2lOffgas fan failure.

8 DLoss of off site power..

9

10-

12 A + -41 A, 2r.a-T nr

13
14 The glass formner feed hoppears wll incluade an interlock to prevent the transfer ofblenaded glass
15 farmMers to the p LAW molter feed preparation vessel if the agltator is niet operating.
16
17 4.13.2 LAW Melter Process System (LMP)-System

18 Figure 4A-21 presents a simplified process flow diagram of the LAW Melter process system
19 (MP). The purpose of thepurpese-ef-the-LMP system -i- eis to convert a blended slurry of
20 liquid LAW feed and glass former additives into molten glass. The glass is disohargod frm the
21 melter into met containers where it cools tofom thea durable ILAW product.
22
23 __The LAW melter system design is based on operating three-wogjoule-heated ceramic melters-
24 identied- s the L4MP-in a C3 environment. Key sibsytems-components of LMP include
25 containment, joule heated melting, melter feed, and glass discharge.
26
27 LAW Melters (LMP-MLTR-00001/2)
28 The LAW melters-Melters (Appendix 4A. Figure 4A-48) have a design-nameplate capacity range
29 of approximately4-0-15 metric tons of glass per 24 hour da. per melter per day. The LAW
30 melter-Melter has a single internal glass chamber with a rectangular surface area The melter
31 melter is powered by three sets of electrodes mounted on opposite walls of the glass pool. The
32 glass is discharged through either of two discharge chambers located within one of the long axis
33 walls of the meltenmelter. The lid of the melter-melter is composed of a layer of refractory
34 backed by a corrosion-resistant metal plate and support structure. The lid also supports the
35 components that are submerged in the melt pool and suspended in the melter plenum. The
36 melter-melter is encased in an integral shielding and secondary containment enclosure.
37
38 The refractory is part of the melter containment and can be described as two separate sections.
39 These sections are the refractory in contact with the molten glass poo; and the refractory
40 surrounding the gas space above the glass pool, which is eenmeealy-referred to as the plenum.
41 The glass pool refractory, used in conjunction with active cooling provided by a water jacket,
42 will provide glass containment, thermal insulation, and electrical isolation. The plenum
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1 refractory is primarily designed to resist thermal breakdown, resist corrosion by offgases, and
2 resist corrosion by splashed feed and glass.
3
4 The melter shell consists of the lid and base plate as well as the structure needed to support the
5 lid; and provides a gas barrier. The melter shell inner surface is designed to allow operation of
6 the melter at a negative pressure with minimal air in leakage. This inner surface will also
7 minimize the release of melter gases and contaminants in the event of melter pressurization. A
8 small air purge will be provided for the annular space between the cooling panels and the shell to
9 reduce the deposition of materials. This purge will be driven by melter vacuum.

10
11 The LAW melter system has been designed to shield and contain the melter so that no additional
12 shielding or contamination control will be required for normal operations. This has been
13 accomplished by enclosing the melter assembly in a steel box. Shielding is provided by the
14 entire enclosure. Access panels are provided through the external shielding. When removed,
15 these panels will allow access to the jack-bolts, electrodes, electrode thermocouples, viewing
16 cameras, and so forth.
17
18 The heat for the LAW melter startup is provided by temporarily installed radiant electric heaters
19 mounted on the roof of the melter. These heaters melt glass formers sufficiently to make it
20 ionically conductive between the melter's joule heating electrodes. When a conducting path is
21 established, the melter is heated in a controlled manner by passing more and more current
22 between the electrodes through the glass (a process known asjoule heating). After some time,
.23 the melter reaches its operating temperature and slurry feeding can start. As water evaporates,
24 the feed forms a "cold cap" on the surface of the melt. As more slurry is fed, molten glass is
25 formed by vitrification of the cold cap materials into the glass melt. When the melt level rises to
26 a predetermined level, it een-beis discharged into a container.
27
-28 The melter plenum is maintained at a controlled vacuum with offgas system fans and eentrelled
29 injection of air into the offgas line near the melter exhaust. This assures containment and avoids
30 pressurization.
31
32 Joule Heating
33 The joule heating system contains the melter electrodes, melter electrode power supplies, melter
34 glass pool thermocouples, and the melter electrode control system.
35
36 The electrode configuration for each LAW meher-Melter will consist of three pairs of plate
37 electrodes mounted parallel to each other on the long axis of the melter. The electrodes will have
38 forced-air cooled electrode extensions. The extensions will penetrate the side of the melter
39 below the glass level to minimize the effects of thermal expansion and to minimize the potential
40 for corrosion by sulfate e@Ereie::. Active cooling of the extensions and the use of a
41 water-cooling jacket will prevent glass from migrating through the refractory package adjacent to
42 the electrode extension penetrations. Power to the electrodes will be single-phase alternating
43 current applied across opposing electrodes. The nominal glass melt pool temperature rang-is
44 95 'C taproximately 1,1250 *C. This is measured with thermocouples in thermowells
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1 submerged into the pool at various locations. The power to the electrodes is regulated to
2 maintain the temperature within a selected range.
3
4 Melter Feed System
5 Feed will be introduced to the melter as a slurry through nozzles in the melter lid. Th e-wWater
6 and volatile wste feed volatile constituents in the slurry in-the-sharf-will evaporate, leaving
7 behind a layer of material known as the c6ld cap. Waste feed components in the cold cap will
8 undergo chemical reactions, be converted to their respective oxides, and dissolve in the molten
9 glass. The rate of feed addition to the melter determines the cold cap coverage on the glass melt

10 pool. The feed rate can be controlled based on the average plenum temperature measured by
11 plenum thermocouples mounted in the melter lid. New slurry will be added at about the same
12 rate as the cold cap dissolves, maintaining the quantity of cold cap material at a steady level.
13 Waste feed comaponents that remain in3 the cold cap mill uniorgo chemical reactions, be

14 converted t: their respective oxides, and d :issolve i the :elt. Air injectors will be used to mix
15 and agitate the molten glass. As the slr' is fe( molten glass is formed that accumulates in the
16 glass-tank-.-When the melt level rises to a predetermined upper limit, an air lift mechanism is
17 actuated and glass is discharged to a container. The feed system includes the melter feed nozles
18 and plenum The meler feod nozzles are intallod in the molter dprovidea
19 me th introduce feed slur to the melter. The mte Ef feed addition to thermelter detennes
20 the cold cap coverage in the melt pool, which can be controlled bated en the average ple
21 tempertar-e-
22
23 Glass Discharge System
24 Melter glass pool level measurement will be used to indicate when to start and stop glass
25 discharge. It also provides alarms for high or low glass pool levels. Each LAW naelteeMelter
26 has two identical and independently operated glass discharge systems located adjacent to each
27 other alo::g-on one side of the melter. Each of these systems includes an airlift riser, a glass pour
28 trough, a heated discharge chamber, and other components er-and instruments needed to control
29 the discharge of glass. When the canister is reQuired for filling, it is taken out of the buffer rack
30 in the Canister Handling Cave and transferred into the Pour Tunnel bogie. The bogie travels to a
31 position under the pour spout. As the bogie moves into position under the pour spout, the pour
32 spout glass catch trav is pushed back and signals that a canister is present. A proximity switch
33 detects that the bogie is in position, the bogie is then locked into position, and the canister is
34 filled with glass.
35
36 The glass discharge from the melter is initiated by injecting air or an inert gas at the bottom of
37 the airlift riser. As the gas bubbles rise in the glass they will entrain glass in the riser, which is
38 replaced by glass flowing in from the pool through the riser throat. The glass is lifted to the inlet
39 of the trough, where the air bubbles disengage and the entrained glass flows into the trough. The
40 glass then flows down the trough due to gravity and falls from the pour tip at the end of the
41 trough into the container. The rate of glass discharge is controlled by adjusting the rate at which
42 air is injected into the bottom of the riser.
43
44 Instrumentation, alarms, controls, and interlocks will be provided for the LMP to indicate or
45 prevent the following conditions:
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1
2 * Decrease or loss of melter plenum vacuum

3 [iPlenum pressurization

4 * Glass temperature too high

5 * Electrode extension temperature too high

6 * Loss of melter cooling water

7 - Plugged feed nozzle

8 * Over-filling of glass container

9

11 deteto ytmiabaae4 ~ ~rmtr ~lbeirNddi al
12
13 4.1.3.3 LAW Melter Offgas System

14 The LAW melter offgas system consists of the following process systems:
15

'16 * LAW Pprimary Qoffgas Pprocess system (LOP)-Systei

17 a LAW Esecondary Goffgas/Vvessel vVent P-rocess s~ystem (LVP)-System

18
19 Figure 4A-22 presents a simplified process flow diagram of the LAW primary offgas process
20 system (LOP). The LOP is composed of tanks and miscellaneous treatment sub-systems and
21 consists of the following:
22
23 Tanks

24 * Melter SBS eCondensate-v Vessels (LOP-VSL-00001/2)

25 * Pumps (LOP PMP 00001/2/3A'3B/15

26 * Eductor (LOP-EDUC-00001)
27
28 Miscellaneous Treatment Sub-eSystems

29 * 'Primary and sSecondarvfFilm eCoolers (LOP-FCLR-00001/2/3/4). one set for each melter

30 * Melter 1 and Melter 2 Submerged bBed sScrubbers (LOP-SCB-00001/2)

31 * Melter 1 and Melter 2 Wet eElectrostatic nPrecipitators (WESP)(LOP-WESP-00001/2)
32
33 Figure 4A-23 presents a simplified process flow diagram of the LAW secondary offgas/vessel
34 vent nrocess system (LVP). The LVP is composed of tanks and miscellaneous treatment
35 sub-systems and consists of the following:
36
37 Tanks

38 * LAW Caustic eCollection tTank (LVP-TK-0000 1)
39
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I Miscellaneous Treatment Sub-sSystems

2 * Caustic Scrubber (LVP-SCB-00001A'-B4

3 e Electric Heaters (LVP-HTR-OOOOA/JB/2/3A/3B)

4 * ThenalSelective Catalvtic Oxidizer (LVP-SCO-00001)

5 * Selective Catalytic Reduction Units (LVP-SCR-00001/2/-2)

6 * Heat Exchanger (LVP-HX-00001)

7 * Adsorber (LVP-ADBR-00001/2)

8 & HEPA Filters (LVP-HEPA-00001A/1B//2/23A/23B)

9 * Melter Off2as Exhausters (LVP-EXHR-OOOOlA/B/C)

10 * LAW stack

11
12 Melter offgas is generated from the vitrification of LAW feed in up-te-threethe two joule-heated
13 ceramic melters. The rate of generation of gases in the melter is dynamic. The melters generate
14 offgas resulting from decomposition, oxidation, and vaporization of feed material. Constituents
15 of the offgas include:
16
17 * Nitrogen oxides @4O -from decomposition of metal nitrates in the melter feed

18 * Chloride, fluoride, and sulfur as oxides, acid gases, and salts

19 * Radienuiideh Particulates and aerosolsCesium and technetium as the radionuclidec f
20 signifeaue

21 * Entrained feed material and glass

22
23 In addition, the LAW Melters generate small quantities of other volatile compounds including
24 iodine-129, carbon-14, tritium, and volatile organic compounds. Carbon-14 and tritium are in
25 the form of carbon dioxide and water, respectively.
26
27 The purpose of the LAW Melter offgas system is to cool and treat the melter offgas and vessel
28. ventilation offgas to a level that is protective of human health and the environment. The offgas
29 system must also provide a pressure confinement boundary that will control melter pressure and
30 prevent vapor release to the cell. The design of the melter offgas system must accommodate
31 changes in offgas flow from individual melters without causing the melter to pressurize and
32 without allowing variations in the flow from one melter to impact the other melters.
33
34 Separate systems are provided for the initial decontamination of offgas from each melter. This is
35 considered the primary offgas treatment system. This primary offgas system is designed to
36 handle intermittent surges of ten-seven times steam and three times non-condensables nominal
37 flow from feed. The primary system consists of a Film Coolers (LOP-FCLR-00001/3),
38 Submerged Bed Scrubbers (LOP-SCB-00001/2), and a Melter Wet Electrostatic Precipitator
39 (LOP-WESP-00001/2). This system cools the offgas and removes particulates.
40
41
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12~
13 Thee i srvn e f:aseodofasEefo the meltef-Meate to the Submergedmii~ t

24 Byqei nSrubeqRae P-C- we001/2d; 7-#h ma set itin of~e La S-tthatdb h Film f Coole s~
35 (L-FCL-00/4 abov a bee htejdeutel voaved as iolations deae Threlfv ainte s aerated under

46 lne ativs lresure. frfien th leyes-ventin tha ueeu~dwt thres priary Offgas iem theg we te

67 amepee ieth3ielte mesuree beyondteth designd basi i3::iy thebuterlvalve opneeteadleallwin
In ffas flow to the squbmerAe bised scber Ileug T e seA 1ff1T lie hrb rvni

19ele eggte syrtmssurizateioniwi

20 1LAAP eaasi sLerabbe/f bodow vese eQ::-y200tri T1ei dsgndt
21 andlter sur-ge p t sen tim e desale andthree times1:!2;01 nc Nde1a2efrm3ee0wthu

24
27 aditiInntoeethe ipnt abve th melter sugers Mysteu coi the follewin10 flng austic sess be rblowdown vhesslely p.T22091) t h piay fga in lusora

27 mystem srsb design ohn bapsiseurRe r te fl avealv pn tpens veting

11 offgas to the wubmerged bed scrubber n rosa the w e process22e01 sdrwnt r

31

14 med Srebberz(Lo C.-0T ise otpoionisste off as Stnsbt al C or,
15 (LaOP FCLR r00002m and a buterfly valve as the iseation rdevie Themete i oe resg nert

16 Theuvesseltenpreise m her izaiinnse the primary offga nee s o a the

17 melte ue benesin as is- e--'- to e e he butter fly valv pn ote saby e nan

18 offgas flow iatoews ee through(LP-WEP-lin/2, the sthe eo d offgas sinte the revynffg
19 reventer pressurizatio.. Ti te s compose aSeltey Fim Cooler

20 LOP iR 00002nd tandl a uffsdar cfs v v as theaton dichare)Te is designed tovnie
21 haem susages u t fo r ev p tmes conensa ble:a t thmetes nocss n e- r fthee iA

22 causngabefoe rg toete ohy One melter resreusina.uTn.

23 metr vacuum decirea set pressurte inraes tlosetontebtefy.av saao n

25 peetin meter Wptresai e eetat Exhes mter surge s mh h-ieXr taB/C

32 synse jins ind tohandle ait presue relie val ea as d h aresre roliofpoi te~ venting
27 tefgas tte wetpess hell Offas romve theog we roessell i drawn stemons HEP

28 Fiterto remov airtiuates r ~ e ner dinschre ot atopere.el Oncet b the meltter prssr

35 f tretment vsstlem . Tofgsrcitruthe vessel ventilation system ofa consists rnilofawt

36 vapor, and minor amounts of aerosols generated by the agitation or movement of vessel contents.
37 T he vessel ventilation system header joins the primary offgas system after the Wet Electrostatic
38 Precipitators (LOP-WBSP-0000l/2). and the combined offgas is routed to the secondar offgas
39 treatment system.
40
41 The secondary offgas system (from HEPA preheater to final discharge) is designed to handle
42 maximum sustained flowrate from the three-two melters assuming the-three-both melters are
43 operating. The system is also capable of operating effectively if only one melter is running. The
44 secondary offgas system consists of JIEPA Filters (LVP-H7EPA-OOOOlAIIB/2A12B) with

45 Electric Heater (LVP-HTR-OOOO1AI1B/3A/3B) Exhauster Fans (LVP-EXHR-OOO1AIB/C)
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I mercury Adsorbers (LVP-ADBR-00001/2), a Selective Catalytic Oxidizer
2 (LVP-SCO-00001)/Selective CatalyticReduction Units (LVP-SCR-00001/2) which houses the
3 heat recovery unit (plate Heat Exchanger) (LVP-HX-00001), Electric preHeater
4 (LVP-HTR-00002), the catalyst for volatile organic compound oxidation and the catalyst for
5 NO -nitrogen oxides reduction, and a Caustic Scrubber (LVP-SCB-00001). The following
6 sections provide descriptions of major melter offgas treatment components.
7
8 4.13.3.1 LAW Primary Offgas Process System (LOP)-System

9 Figure 4A-22 presents a simplified process flow diagram of the LAW primary offgas process
10 system LOP). The purpose of the LOP tank system and miscellaneous treatment sub-systems is
11 to cool the offgas and remove aerosols generated by the melter. The primary components consist
12 of a film cooler, submerged bed scrubber, and a wet electrostatic precipitator.
13
14 Film Cooler (LOP-FCLR-00001/2/3/4)
15 The primary function of the Film Cooler miscellaneous unit sub-system is to cool the offgas and
16 entrained molten glass droplets below the glass sticking temperature to minimize selids-glass
17 deposition on the offgas piping walls. The offgas exits the melter and is mixed with steam or
18 steam/air mixture in the offgas fFihn se Cooler. The Film Cooler is a double-walled pipe
19 designed to introduce air/steam axially along the walls of the offgas pipe through a series of
20 holes or slots in the inner wall. Each melter has a primary and secondar Film Cooler. The-Film
21 Cooler is a double walled pipe designed to introduce air/steam axially along the walls ofth
22 efgas pipe through a series of holes or slots in the inner wal.
23
24 A line connects the each Film Cooler to the its Submerged Bed Scrubber- (LOP SCE 00001/2)
25 This- lin is dI ed toIhandle sufg... up to tan seven times condensable and three. times
26 noncodenable -- noinal flowfrom feed without causing melter pressurizafioni. To preven
27 prs-z-o o hemler and to provide more flexidbili,' to th e main offgas system, a standby
28 lieispoiie tat is identical, except for the addition ofwith an isolation valve. In the even
29 that th mnelter surge is above what the cffgas system was designed to handle, a prossurepressr

31 line opens allowing melter venting to the uncupe wepoess cell. Offgas4Rfrom the wet

33 aWmosphere. Oncse the melter pressure is -bac-t-- to the desired set poinat, the valve closes.
34
35 Submerged Bed Scrubber (LOP-SCB-00001/2
36 Each LAW Mmelter has a dedicated submerged-Submerged bed-Bed serabber-Scrubber
37 miscellaneous treatment sub-system After each Film Cooler (LOP-FCLR-0000 1/3), the offgas
38 enters the s*bmege-d-Submerged bed-Bed seibberScrubter column for further cooling and
39 solids removal. The Submerged Bed Scrubber is a passive device designed for aqueous
40 scrubbing of entrained radieaetive-particuiates from melter offgas, cooling and condensation of
41 melter vapor emissions, and interim storage of condensed fluids. It will also quench the offgas to
42 a desired discharge temperature through the use of coiling coils/jacket. The offgas leaves the
43 submerged-Submergedb bedBed serbberScrubber in approimate thermal equilibrium with the
44 scrubbing solution.

51-4-73



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Inmobilization Plant

1402/20032004

1
2 The Submerged Bed Scrubbers (LOP-SCB-00001/2) have two offgas inlets, one for the normal
3 operations line and one for the standby line._SecondaryFilmCoolers (LOP-FCLR-00002/4) can
4 be routed to either Submerged Bed &Scrubber. The offgas enters the Submerged Bed Scrubber
5 through the appropriate inlet pipe that runs down through the center of the bed to the packing
6 support plate. The bed-retaining walls extend below the support plate creating a lower skirt- to
7 allow the formation of a gas bubble underneath the packing. The entire bed is suspended off the
8 floor of the Submerged Bed Scrubber to allow the scrubbing solution to circulate freely through
9 the bed. After formation of the gas bubble beneath the packing, the injected offgas then bubbles

10 up through the packed bed. The rising gas bubbles also cause the scrubbing liquid to circulate up
11 through the packed bed, resulting in a general recirculation of the scrubbing solution. The
12 packing breaks larger bubbles into smaller ones to increase the gas to water contacting surface,
13 thereby increasing particulate removal and heat transfer efficiencies. The warmed scrubbing
14 solution then flows downward outside of the packed bed through eeiling-cooling coils/jacket.
15
16 To maintain a constant liquid level within the Submerged Bed Scrubbers (LOP-SCB-00001/2), it
17 will be equipped with an overflow line that allows for the continuous discharge of offgas
18 condensate and some scrubbed particulates to the Melter submerged bed scrnbberSBS
19 Condensate Vessels (LOP-VSL-00001/21 located next to the Submerged Bed Scrubber-eekmm
20 vessel. The Melter submerged bed ssrnbberSBS Condensate Vessels are alse-is-equipped with a
21 coolingjacket. The rate of condensate discharge is determined by how much the offgas
22 temperature is lowered below its dew point. The condensate and some collected particulates
23 overflow into the Melter submergcd bed _erabbeSBS Condensate Vessels. To minimize the
24 buildup of the solids in the bottom of the Submerged Bed Scrubber, condensate from the Melter
25 submerged bed serbberSBS Condensate Vessels (LOP-VSL-00001/2) will be re-circulated back
26 to the Submerged Bed Scrubber and injected through multiple lances to agitate and suspend
27 solids on the submerged bed scrubber floor. The collected solids will then be pumped directly
28 off the Submerged Bed Scrubber vessel floor to the Melter submerged bed sernbbeiSBS
29 Condensate Collection Vessel (RLD-VSL-000035). This purging and recycling process occurs
30 simultaneously. Submerged Bed Scrubber condensate from the submerged bed serabberSBS
31 Condensate Collection Vessels (LOP-VSL-00001/2) ultimately flows to the PW-DTLP system.
32 Venting of this-the mMelter submerged bed scerubberSBS eendenaste-Condensate vessel-Vessels
33 is via the sumre d-Submerged bed-Bed serabbez Scrubber into the main offgas discharge pipe.
34
35 The scrubbed offgas discharges through the top of the Submerged Bed Scrubbers
36 (LOP-SCB-00001/2) and is routed to the Melter Wet Electrostatic Precipitators (one per melter)
37 (LOP-WESP-00001/2) for further particulate removal.
38
39 In addition to the linstrumentation, alarms, controls, and interlocks addressed in section 4.1.3,
40 the followina will be provided for the sibmerged-Submerged bed-Bed semubber-Scrubber to
41 indicate or prevent the following conditions:
42

43 * High scrubber liquider temperature

44 * Low scrubber liquid level
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1 * High condensate vessel liquid level

2 a Loss of chilled water supply

3 * Extremely high-pressure differential across the unit

4 9-igh-densit
5
6 Melter Wet Electrostatic Precipitators (LOP-WESP-00001/2)
7 The Submerged Bed Scrubber (LOPSCB-00001/2) effgas-discharge is routed to the Melter Wet
8 Electrostatic Precipitator miscellaneous treatment sub-system for removal of aerosols down to
9 and including sub-micron size. Each melter system has a dedicated Melter Wet Electrostatic

10 Precipitator (LOP-WESP-00001/2). The offgas enters at-e the unit and passes through a
11 distribution plate. The evenly distributed saturated gas then flows ppevwawv-through the
12 tubes9 -Thetubeswhich act as positive the electrodes. Each of the tubes has a single negatively
.13 charged electrode, which runs down the center of the tube. A high voltage, direct current
14 transformer supplies power to the electrodes. A strong electric field is generated along the
15 electrodes giving a negative charge to the aerosols passing through the tubes. The negatively
16 charged particles move towards the positively charged tube walls for collection. Collected
17 particles are then washed from the tube walls along with collected mists. As the-gas-passes
18 though the tubes, the first particles captured are the water drplets. As the water droplets
19 gaviTy drain through the electrode tubes the colleced particles are washed f and the final
20 condensate is collected in the Melter Wet Electrostatic Precipitators' (LOP-WESP-00001/2)wet
21 electrostatic precip dished bottom area. A water spray may be used periodically to facilitate
22 washing collected aerosols from the tubes. The tube drain and wash'solution are routed to the
23 C3/C5 efklent-Drains/Sump Collection Vessel (RLD-VSL-00004).
24
25 In addition to the Instrumentation, alarms, controls, and interlocks addressed in section 4.1.3.
26 the following will be provided for the Melter wWet eleetrestatic-Electrostaticpreeipitate
27 Precipitators to indicate or prevent the following conditions:
28
29 * Loss of electrical power to the unit

30 e High differential pressure across the unit

31 * Plugging of the draineAccumulation of liquid

32 * Loss of process water supply

33
34 Standby Offgas Treatment-S,.temLine
35 The standby line consists of an offgas duet-pipe from the melter to the-a Submerged Bed
36 Scrubber (LOP-SCB-00001/2) aSecondary Film Cooler (LOP-FCLR-00002/4), and an
37 iseltiera butterfly valve as the isolation device. During a melter surge (or potentially duee-the
38 offgas duet beinoipe becoming plugged), this valve will openrapidly, providing an alternative
39 path for the melter offgas to flow to the Submerged Bed Scrubbers (LOP-SCB-00001/2). With
40 this alternative routing, pressure control on the melter plenum can be maintained. This standby
41 offgas duet-jpe will extend to the bottom of the Submerged Bed Scrubber packed bed, identical
42 to the main offgas line. It is the same size as the main offgas line, thus providing a doubling of
43 flow cross-section for melter-generated gases.
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1
2 The LAW Melters are also equipped with a maintenance ventilatien-bvyass line thatbypssesthe
3 submerged od scmbbcr and wet electrostatic precipitator Unitallowing offgases from one
4 mielter to be routed to the other's Submerged Bed Scrubber for cooling. The gas will be
5 processed through both a primary and secondary offgas treatment system in the same manner as
6 the normal path. The purpose of this line is to provide melter ventilation during idling conditions
7 in the unlikely event that the-a Submerged Bed Scrubber (LOP-SCB-00001/2) or Melter Wet
8 Electrostatic Precipitator (LOP-WESP-00001/2) requires maintenance. Prior to initiating use of
9 the maintenance ventilatien-bypass line, waste feed would be secured, and the melters placed

10 into an idle condition. No waste feed would be fed to the melters when the maintenance
11 ventilatien-bypass line is in use.
12
13 Th3e maintenance venti lation line may also findimsc durinag commissioning -When the plan-t is
14 running on non radiactive, non dangfeos skmulants. The maitennc vetltinlne could
15 also be used if maintenancie was required for the melter standby or duty offgas lines connecting
16 the melter and the submerged bed scrubber, or the standby offigas line actuationl valve. In this
17 ease ,the standby and duity Iinien would be isolaed, for example, by val-ves, spectacle flanges, o&r
18 hydraulically bymrising the level int the suibmerged bed scruabber.
19
20 Idling emissions from the melter are mainly heated air at about 1/5th to!,/!0th thea lower gas
21 volume than expected during slurry feeding. The gas will still-be processed through the
22 secondary offgas treatment system that includes HEPA filtration, thermal catalytic oxidation, and
23 selective catalytic reduction.
24
25 R--.I~+A n

26 and ii i-Tble RrInrr
27

29 de
30
31 's VT1t-l.-i flT+-tm+
32 4.1.3.3.2 LAW Secondary Offgas/Vessel Vent Process System (LVP)

33 Figure 4A-23 presents a simplified process flow diagram of the LAW secondary offgas/vessel
34 vent process system (LVP). The offgas system prevents migration of waste : :: -* -

35 contaminants into the process cells and potentially operating areas. It does this by maintaining
36 the various LAW process vessels under a slight vacuum relative to the cell. The composition of
37 the ventilation air is expected to be primarily air with slight chemical and rdioactive mixed
38 waste particulate contamination.
39
40 The vessel ventilation air is combined with the melter offgas prior to entering the secondary
41 offgas system HEPA filter electric preheaters. The combined air streams are treated together in
42 the remaining sections of the secondary offgas treatment systems. A pressure control valve is
43 used to regulate the pressure between the vessel ventilation offgas system and the melter offgas
44 system.
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1
2 LA eedr ATO-A.,-- ,/XTeIs f-.a- Vent.-. ProessO\s

3 The melter offgas stream that is treated through the primary offgas system is combined with the
4 vessel ventilation offgas stream and treated through the LVP tanks and miscellaneous treatment
5 sub-systems. Mie-The secondary offgas system removes the remaining particulate, mercury and
6 miscellaneous acid gases, gaseous NG~nitrogen oxide compounds carbon monoxide, and
7 volatile organic compounds.
8
9

10 Nlajor componaents in the system mole:
11
12 UHEPA prlicaters and filers

13 QlGatalytic oxidi-zer and reduer ni

14 gGaustic seabber

15 ELAW caustic scruabber blowdetrn vessel (N'22001)

16
17 Descriptions of these-eampeientste tanks and miscellaneous treatment sub-systems comprising
18 the LVP are provided below:
19
20 HEPA PFeheatersFilters, Electric Preheaters, and Exhausters
21 The purpose of these HEPA ilters-Filters miscellaneous treatment sub-system
22 (LVP-HEPA-00001A/1B/2A/2B) is to provide a final protection against dispersion of radieaetive
23 particulate. This helps protect the downstream equipment from radieaepe-articulate
24 contamination. The combined offgas stream is first passed through the LAW melter offgas
25 HEPA eElectric preheatersHeaters (LVP-HTR-OOOO1A/IB/2/3A/3B). Preheating increases the
26 gas temperature above its dew point to avoid condensation in the melter offgas HEPA
27 41tersFilters. Two Electric Heaters 00001KB) in series, in a comon
28 houe Ri aepo01 -g,4t wyd 0 %e h etipt
29 andboth arc nrally. One is operational while the other ene is on standby mode. The offgas
30 then passes through eireilar-radial flow HEPA fffilters. To obtain 99.999% removal effici
31 of the most peefrag paiculates, tio sets of filter with 99.97% removal officy ar
32 aan iR se:ie. The system is composed of two parallel trains of two filter banks each in
33 series. The offgas passes through one train while the other remains available as an installed
34 backup. Motive force for the ventilation is provided by the Melter Offgas Exhausters
35 (LVP-EXHR-00001A/B/C).
36
37 Instrumentation, alarms, controls, and interlocks will be provided for the LVP system to indicate
38 or prevent the following conditions:
39

40 # High or low differential pressure across a HEPA filter signaling to switch to the redundant
41 unit

42 o Loss of preelectric heater element
43
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1 Additional infonnation to the instrumentation, alarms, controls, and interlocks for the LVP
2 system addressed in section 4.1.3 are described in the LAW Vitrification Offzas Bypass Analysis,
3 24590-LAW-PER-PR-03-001.

4

5
6 Qb ow pressu diffc-rznfidl
7 flflgt radition i- Ema4,l ftre h a tsra

8-
9 Activated Carbon Adsorber (LVP-ADBR-0001/2)

10 The Activated Carbon Adsorbers (LVP-ADBR-00001/2) miscellaneous treatment sub-system
11 removes volatile mercury, iodine, and acid gases from the offgas. The offgas flows through two
12 internal adserbersactivated carbon beds normally operated in series. When gasesous mercury is
13 detected breaking through the leading adserberactivated carbon bed, indicating that the carbon is
14 loaded, the offgas flow is manually changed to make the trailing adserberbed the leading
15 adserberbed. Only one adserberactivated carbon bed is used while the loaded activated carbon is
16 removed and replaced. The flow is then changed to make the fresh activated carbon adserberbed
17 the trailing adseerbebed.
18
19 The adserbentsactivated carbon is-are batch loaded into the adsorber by gravitv. The loaded
20 activated carbon is batch removed by gravity and transferred by conveyor for collection in
21 containers. A water fire suppression system may be included as a precaution against activated
22 carbon fires, if required.
23
24 In addition te the linstrumentation, alarms, controls, and interlocks addressed in sti 1.1.
25 theeli will be provided for the Activated Carbon Adsorbers (LVP-ADBR-00001/2)-VP
26 &ystem to indicate or prevent the following conditions:
27
28 * Mercury breaktbrough in the leading carbon adsorber signaling to switch to the trailing
29 carbon adsorber

30 o High inlet/outlet carbon monoxide concentration difference activates a water deluge fire
31 suopression system. The offgas inlet isolation damper is automatically closed and offgas
32 flow is automatically diverted to the other carbon adeerberbed or to the bypass-

33

35 +rs+Iy~~f h f

36
37 Selective Catalytic Oxidizer/ (LVP-SCO-00001) and Selective Catalytic Reductioner Units
38 (LVP-SCR-00001/2)
39 A catalvst skid-mounted unit with a combined Selective Catalytic Oxidizer (LVP-SCO-00001)
40 and Selective Catalytic Reduction Units (LVP-SCR-00001/2) miscellaneous treatment
41 sub-systems will be used Tto remove products of :::mplto ::::buzti, volatile organics
42 compounds, carbon monoxide, and Nr-nitrogen oxides in-from the offgas stremm-a-eatalyst
43 skid mounted uit with a ccmbined Selective Catlyti Oxidizer (LAFT SCO OOOul and
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1I O Selective Catalytic Reduction Units GNP 5CR 00001/2 ) willbe seEathi hee
2 mis e]IAneous4 Ifn itfreatment P1 _!_ h su g- sytms_ erg ai comapoun ds and c ar-boen moenoxi de arc7 oexidEized
3 to carbondtoxide, and water vapor, and possibly acid gases (depending en thc halegenated
4 volatile orFganic compound present in the team). Ale 1 NO, nitroen oxds reacted wit
5 ~Edbpmimoniia to reline it to nitrogen gas and water vapor.
6
7 The offgas is first treated in the 7;latile organie compound catalAt columnSf elective Catalytic
8. Oxidizer (LVP-SCO-00001) where organic compounds and carbon monoxide are oxidized to
9 carbon dioxide and water vapor. These reactions are exothermic. The Selective Catalytic

10 Oxidizer (LVPhSCO-00001) operates at a temperature low enough to prevent the formation of
11 additional nitrogen oxides.
12 operates at a scmcewhat lower temperature than the NO et~s~~eieGtl~Rdein
13 unjis m\TP S G 0 0 0012 tbfeefer-e. it is9 p laeed at the benfg o f the i-tgatalvhst o~ l. Ti
14 nfangenet also prevents the femation of NO nitrogZen cxiles I ough the volatile org--
15 fpe ea -L CL\T n -W l<i
16 of aronia, which is added after the gas goes RKcstroug the volatile o~ganic compound
17 catalysti. Further offgas heating occurfs throuigh the volatile orgoici comfpounds catalyst, asth
18 reactions occurring are LExothermie.
19
20 After the (LVP-SCO-00001) tAs-the offgas is enters the unitSelective4atal± __E__

21 eated through a-the heat recovery unit, which is a
22 plate heat exchanger and an electric heater to brine the offgas up to the operational temperature
23 of the Selective Catalytic Reduction Units (LVP-SCR-00001/2). The heating medium used is
24 th ehauist from the selectiv ecatalytic oxddizer/reduenoduction 41pt. TheP ecolR off-gas enters
25 the cold side of the heat recer u., it, then passs throug An; elRIc etrobin h
26 temp eraue up to that reqired for t-he volatile orgaic compoundcalytecivCfic
27
28
29 After theTvlatile organic hmpcend catalystSelective Catalic Oxidizer te heated offgas
30 enters a-ehamberthe Selective Catalytic Reduction Units (LVP-SCR-00001/2)-Selective-Ga4aywie
31 Rad::TT::UP LT 3CD fll 0( 00--/where a g- i msxt ,f::ammonia, CO., and water vap o is
32 injected through an atomized spray and allowed to mix with the offgas. The nitrogen oxides are
33 reduced by the Ammaniaammonia isaesa othat theNO., ffir ± eiltie' 9:
34 eaa- be arried eutto nitrogen gas and water. Two sets of N.eatalyst-medulesSelective
35 Xat-altieCatalvtie Re~eduction Units (LVP-SCR-00001/2) are required to achieve the required
36 removal effiey of greater tha 98%arranged in series. The offgas is treated through the first
37 set-of NO,-eatalyst-medulesthe Selective Catalytic Reduction Units (LVP-SCR-00001). After
38 -the first medulesSelective eCatalytic rReduction uitiUnit, more ammonia is injected into the
39 et:e::-offgas to allow further conversion in the second Selective Catalytic Reduction Unit
40 (LVP-SCR-00002)set. The offgas then goes through the second catalyst Module.-Redetien-ef
41 NO. irzn xdsi also an exoetheRmiie reaction; therefore, it significantly icesstefa
42 tempemture. The reduction reaction is also exothermic, significantly increasing the offgas
43 temperature. Ths-The hot offgas thn enters the hot side efis the heating media for the -the-heat
44 ::ryexchanger, unittf discussed above, cooling the offgas. The
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1 cooled offgas stream is then directed to the Caustic Scrubber for iodine r:cmval, acid gas
2 removal3 and final cooling.
3
4 Instrumentation, alarms, controls, and interlocks will be provided for the Selective Catalytic
5 Oxidizer eta ie-e idzer/ Selective Catalytic Reduction Unitsfedueer-unt to indicate or
6 prevent the following conditions:
7
8 * High- differential pressure dif &ntiacross each catalyst bed

9 * Loss of ammonia gas mi*ture-supply to the NG-nitrogen oxides selective catalytic reduction
10 eehlmnunit

11 . Failure of the electric heater

12 . Ammonia analyzer to pr::duie = ndicate ammonia slip in the outlet.

13 ' Low offgas temperature entering the unit

14 * High temperature differential across the unit

15 * High NO,-nitroen oxides concentration in the unit outlet stream

16 * High volatile organic compound concentration in the unit outlet stream

17
18 Caustic Scrubber (LVP-SCB-00001)
19 The LAW Melters' offgas Caustic Scrubber miscellaneous treatment sub-system further treats
20 the offgas by removing iodine and acid gases and providing final offgas cooling.-See:-:afthe
21 process generated sulfur oxides ar: also removed it this scrubber. The offgas stream enters the
22 bottom of the scrubber and flows upward through a packed bed. Contaminantes in the offgas
23 stream are absorbed into the liquid stream through interaction of the gas, liquid, and packing
24 media. To neutralize the collected acid gases, a sodium hydroxide solution is added periodically
25 to the LAW Caustic Collection veselTank (LVP-TK-00001). The lean offgas is then
26 discharged through an internal mist eliminator to prevent droplet carryover. The scrubbing
27 liquid flows downward through the packing bed and drains into the LAW Caustic Collection
28 vesseeTank (LVP-TK-00001. This tank is periodically purged to the pretreatment plant. After
29 passing through the Caustic Scrubber (LVP-SCB-00001). the offgas is released to the
30 environment via a flue in the facifityplant stack.
31
32 In addition to the instrumentation, alarms, controls, and interlocks addressed in section 4.1.3, the
33 follown will be provided for the Caustic Scrubber to indicate or prevent the following
34 conditions:
35

36 e Loss of recirculation pump indicating to switch to redundant unit

37 e Loss of caustic supply

38 * Loss of process water supply

39 9 High- differential pressure diffefentid-across the column

40 9 Low scrubbing liquid level

41 * High scrubbing liquid level
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I * Loss of transfer pump

2 * Low pH

3 - High specific gravity (density)

4

*6

7

9 s

10
11 4.1.3.4 Radioactive and Non-Rradioactive Liquid Waste Disposal Systems (RLD and
12 NLD)-Systems

13 DWP Attachment 51. Appendix 9.1 contains a process flow diagram of the radioactive and
14 nonradioactive liquid waste disposal system (RLD and NLD) (24590-LAW-M5-V7T-POO 14).
15 The RLD receives LAW vitrification process effluents for storage and transfer.
16
17 The RLD tank system consists of three main vessels:
18
19 o Plant-wash-vesseiPlant Wash Vessel (V25001RLD-VSL-00003)

20 o kAW-C3/C5 effluent-Drains/SMRp-Collection Vessel (-V25002RLD-VSL-00004)

21 e Submerged bed snmbberSBS eendensate-Condensate eelleetien-Collection ies Vessel
22 (V2#O03RLD-VSL-00005)
23
24 The submerged bed sembberSBS Condensate Collection Vessel (RLD-VSL-00005) and the plant
25 wah- e Plant Wash Vessel (RLD-VSL-00003) are located in the LAW effluent cell. The
26 L-A-W-C3/C5 effluent-Drains/SEMp Collection Vessel (RLD-VSL-00004) is located below grade
27 to provide fire protection water collection and to collect effluents from the wet electrostatic
28 precipitator, a gravity floor drain system, and a pumped sump system.
29
30 Sources of effluents into the RLD system are production and non-production-related activities.
31 Production effluents are madieaetive-mixed waste liquids or slurries routinely or periodically
32 generated by the waste treatment process. These effluents are routed directly or indirectly to the
33 submerged bed serubberSBS Condensate Collection Vessel (RLD-VSL-00005). Liquid effluent
34 from non-production activities, such as vessel, equipment and cell/cave washes, and sump
35 discharges, are routed to one of the three vessels, depending on the nature of the effluent.
36 Dangerous or radiea-tive-mixed waste is routed to either the plantwashvesselPlant Wash Vessel
37 (RLD-VSL-00003) or the LAJ-C3/C5 effluent-Drains/Sumo Collection Vessel
38 .(RLD-VSL-00004). Liquid that is net-non-dangerous/non-radioactive is routed to the CI/C2
39 Floor Drain/Sump Collection Tank in the NLD system.
40
41 The functional purpose of the RLD system is to receive effluents for interim storage- and to
42 transfer the effluent to the pretreatment plant or BOfa e p r . In addition, mixing
43 and sampling of the effluent maybe performed in this system as required.
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1
2 Plant Vash VesselPlant Wash Vessel (RLD-VSL-00003)
3 This vessel is designed to handle the largest eaeityieceive the total volume of either the largest
4 vessel in the LAW vitrification plant or the largest volume from the vessel/equipment wash or
5 drain in the LAW vitrification plant. The largest volume is from the SBSsubmargedbed
6 eembber Condensate Collection Vessel (RLD-VSL-00005). Effluent sources for the plant-wash
7 veselPant Wash Vessel (RLD-VSL-00003) are vessel washes and the overflow from the
8 submerged bed semberSBS Condensate Collection Vessel (RLD-VSL-00005). The vessel is
9 fitted with level ad-temperature-instrumentation. The vessel is vented into a common vessel

10 ventilation header that drains into the LAr-C3/C5 effluent-Drains/SuMpCollection Vessel
11 (RLD-VSL-00004). During normal operation, the effluent characterized in the plant-wash
12 veeseiPlant Wash Vessel (RLD-VSL-00003) is expected to be transferred to the
13 P"flpretreatnent plant.
14
15 LA!WC3/C5 Effhient-Drains/Sump Collection Vessel (RLD-VSL-00004)
16 This vessel and the termed area around the vesseleis designed fer-to contain the probable
17 maximum amount of fire protection water as well as-holdand the volume equivalent to the largest
18 C3/C5 floor area wash. The LAW-C3/C5 effluent-Drains/SumnpCollection Vessel
19 (RLD-VSL-00004) routinely collects liquid drained from the Melter Wet Electrostatic
20 Precipitators (LOP-WESP-00001/2. Tessel ieigedfr atwedyh:u ofthewet
21 electrostatic precipitatcrs effluenith three melters operating under expected operating
22 eenditions. The overflow from the Melter Concentrate Receipt Vessels (V21001, V2002,
23 V24-032LCP-VSL-0O0O1/2) is also routed to this-vesseithe C3/C5 Drains/Sump Collection
24 Vessel.
25
26 The C3/C5 Drains/Sp..Collection Vessel (RLD-VSL-00004) is fitted with leveldensity-and
27 temperature instrumentation. The sele (LAW C3/C5 Effluent-Drains/Sungp Collection Vessel)
28 is vented into a common vessel ventilation header. Condensate that forms in the header drains
29 into the LAW-C3/C5 effluent-Drains/SuRmpCollection Vessel. Sampling capability is provided
30 using a sampling leg off the pump recirculation line to an autosampler unit. Routine
.31 process-related effluent from wet-Wet eleetesatElectrostatic preeipitater Precipitator drains
32 will be pumped from this vessel to the sumerged ho scbberSBS Condensate Collection
33 Vessel, as necessary. Effluent generated from other sources will be pumped to the plant-waeh
34 veaseiPlant Wash Vessel (RLD-VSL-00003) until it reaches a predetermined level to maintain
35 adequate capacity for fire protection water. The LA"W-C3/C5 efluent-Drains/Surmp Collection
36 Vessel is located in an enclosed C3/C5 cell area. The LA"!C3/C5 effluent-Drains/Sump
37 SelketienCollection Vessel overflows to a sump in the same cell. During normal operation, the
38 effluent characterized in the LA"-)C3/C5 eftuent-Drains/Snrmp.Collection Vessel is expected to
39 be transferred to the P-WD-TLP system via the SBSsubmerged-bed-serabber Condensate
40 Collection Vessel (RLD-VSL-00005).
41
42 SBSSubmered Bed Scrabber Condensate Collection Vessel (RLD-VSL-00005)
43 This vessel is designed to store submrged bed scrbb SBS column purge effluent. The
44 SB cabmerged bed sc:rubber Condensate Collection Vessel (RLD-VSL-00005) routinely
45 receives effluent from the Submerged Bed Scrubber eelumnvessels(LOP-SCB-00001/2) and the
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1 LAW-C3/C5 eff-uent-Drains/SlrnpCollection Vessel (RLD-VSL-00004). It can also receive
2 twasfer from the sumrebad sembber condensate vessels.
3

4 The SBS Condensate Collection Vessel is fitted with level ad trap uf -instrumentation-The
5 tesse and is vented into a common vessel ventilation header that drains into the LAW C3/C5
6 efflent-Drains/Sup pCollection :e::elVessel (RLD-VSL-00004). Sampling capability is
7 provided using .a sampling leg off the pump recirculation line to an autosampler unit. The
8 SBSsmrged bea crubber Condensate Collection Vessel overflows to the plantwaeh
9 esse1Plant Wash Vessel (RLD-VSLb00003). During normal operation, the effluent

10 characterized in the submerged bed seubberSBS eende nsate Condensate eelleetiefCollection
11 esse1-Vessel is expected to be transferred to the PVWDTLP system.
12

14 The"" eni-' system.., a .,.., at.+.. tt-4 .-.ep t i n, I,, Pvpt- stl.4. 44, n e p4hin gTT..4.tIe p

16
17 D-.-,1.4-.ate LAW irfete pla-t,40.,.1.,n an-s-.+.,, 9EdteinsstmisUfe

18 ,an ;11t'A-il Ae ,medg1B -. nT1ntr
19 lhnstramentation, alarms, controls, and interlocks will be provided for the RED to inidicate or
20 prevent the following conditions:
21
22 ElLevel indication: Level in the vessel is monitored for proceess condition and states. -High high
23 liquid level will result in an interlock trip thiat wil stop the incoming transfer (shuts e ff pump
24 or shuts valves). High level alarm alerts operators to a high fill conditiona and after a se
25 p eriod4 time m~ay result in an3 interlock trip. Low level alarmn alert.s op erator to low fill
26 conditiona. Low low level will result in the stop of eutgoin g tansfer.

27 [ITcmeraueindication: Temperaae in the vessel is moatoered for proceess condition ifnd
28 status-
29

31 2., 4tA e-,m -k t . ....,*C 9.s,4.

32
33 Xeein..-2 .- T/-h.,.. A..r the. T 4WF-aeiU..,7. 2459ff TLAW PER flfl) 002V

34 T Ir r -,4,, Sump.. Data., 24590 TLAW PECD M 92 nni

35 . q- T..,.. T,,n4- flA..,,4i#4,, A M7. -. , A-s.4, fl,.i. 1,.;;#. 4;..i,, T;,,..;. fl7s..' D

36 9.~#,,,.. iACf T49 PERT DT7 02 001.t

37
38 4.1.3.5 Radioactive Solid Waste Handling System (RWH)-System

39 The primary functions of this system will be to provide methods and packagingeaui ment for the
40 change-out of LAW meltee-process vessels and other miscellaneous mixed wastes. This system
41 provides the equjipment to move waste out of the building.
42
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1 The vessels are designed for 40 years of service. However, lin the event of a failure, the
2 Out of senrxie meltr process vessel will be prepared for export by rinsing, disconnection of the
3 process lines, and decontamination. The vessel will be lifted out of the process cell and covered;
4 to prevent a spread of contamination. The vessel will be placed in an approved evepaek
5 eeutainerpackage staged for vessel receipt. Once closed and secured, the evempaekackag,
6 containing the vessel, will be delivered to the central waste storage orep appropriate TSD
7 facility. A similar process in reverse will be used for the introduction and installation of new
8 LAW melter-process vessels.
9

10 It is anticipated that LAW mlMelters will require replacement at some point. When the end of a
11 melter's operational life is reached, residual molten glass will be removed as immobilized
12 product, as much as is practical. The LAW Meltermeltef will be allowed to cool and then will be
13 disconnected. The steel box in which the melter is enclosed will be sealed, decontaminated if
14 required, and transported to an appropriate TSD facility.
15
16 Disposal of miscellaneous mixed waste streams created during operation will be ee:emplishe
17 done by packaging at the point of generation. Localized collection points and disposal routes
18 will be established at logical and optimal locations to accommodate maintenance and operations.
19 Waste containers will be transferred to a staging areas where packages will be weighed,
20 plaeardedlabeled, and decontaminated for non-fixed contamination, if needed, prior to export.
21 The packaged waste forms will then be transferred to the central waste storage areastored at the
22 WTP until final disposition.
23
24 4.1.3.6 ILAW Glass Container Handling

25 The ILAW glass container handling activities will consist of the following systems:
26
27 e LAW container receipt handling system (LRH)ystem

28 * LAW container pour handling system (LPH)-system

29 - LAW container finishing handling system (LFH)-system

30 9 LAW container export handling system (LEH)-system
31
32 The individual systems and their primary functions are described below:
33
34 LAW Container Receipt Handling System (LRH--vstem
35 The LRH system takes delivery of new ILAW containers and provides a means to transfer these
36 these empty containers to the LPH transfer bogie (wheeled cart for equipment-and-ontain
37 transfer).
38
39 Container Receipt
40 After removal of the shipping overwrap and initial receiving inspection, the containers are placed
41 on a conveyor system and transferred into the faelityplant as needed. New containers are then
42 logged into the tracking system.
43
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1 Container linport
2 Prior to the need for additional containers, a final inspection and transfer takes place in the
3 container import bay. Each new container is moved to a container inspection stand. This allows
4 an operator to assess the upper head/lifting flange area, including the "fill" opening, and to
5 observe the inside of the container with a light.
6
7 The rest of the container is inspected as required, then the container is placed on the import line
8 1 or 2 staging conveyer, and the tracking log is updated. If the container inspection fails, it is
9 logged and tagged appropriately and set aside-untili bduo.

10
11 Each time a container is placed on the conveyor, an operator initiates a conveyor transfer. The
12 transfer serves to index containers on the staging conveyor forward so there is always a container
13 in the "pickup" position on the airlock conveyor.
14
15 Container import instrumentation, alarms, controls, and/or interlocks will be provided as follows:
16
17 * The three--p rhatches are interlocked with the ster-age-eraneeshoist and bogies so that
18 the trap-deefehatch cannot be opened unless a process crane is positioned above the trap
19 deerhatch. Conversely, the process cranes cannot leave tap-deerhatch positions unless the
20 trap-eerhatch is closed and locked.

21 * The trap-deerehatches are else-interlocked with the bogies so that the deee-hatches can not
22 open unless a bogie is positioned below the tap-de:rhatch. The interlock prevents the bogie
23 from leaving the trap-deerhatch position unless the trap-deerhatch is closed.

24 EThe storage Lranes are intorlooked with to~ hoists so that the cranes can only moycN w ithth
25 grapple at tranport heig.

26 EDThe storage cranes are interlocked so that their- hoists can onl bo lowered when signal
27 confirms door is in-open posiin.

28 UThe storage c-rancos arc interlocked to prevent them from colliding.

29
30 LAW Container Pour Handling System (LPH)
31 Each of the three-LAW melters has two glass discharges that operate independently. Each melter
32 discharge chamber is prei4ded aligined with a glass pour sell-cave under the melter cell and-with
33 associated features for filling a container with glass. Thc molter ill t fntainers
34 in eachpour ell. After a container is filed in one pour ccl the meler w bext
35 containr in the other pour eeh although containers can be le i s u E
36 pour cel is physicaly isolated from the other for minee aecesContainers can be filled
37 using one pour cave, using alternating caves, or both caves at the same time using alternating
38 lifts. The LPH system handles and positions product containers for filling with LAW glass
39 product. The major pieces of equipment include the container turntable, container elevator,
40 transfer bogies, and monorail hoists.
41
42 Container Turntable, Container Elevator, Glass Pour Seal Head
43 A container turntable is provided in each pour :e-cave for handling containers. The turntable
44 accommodates three containers and rotates to position them at three stations: the container
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1 impeA/e petransfer station, the container fill station, and the container cooling station. At each
2 container location in the turntable is a lower overpack section that locates the containers and
3 provides support. Containers remain in the overpack during the elevating and glass filling cycle.
4
5 As containers are filled and cooled, the turntable rotates to the eansfer station
6 where container changeout occurs. Cooled, full product containers are removed from the
7 turntable and replaced with empty containers. Once the empty container's lid has been removed,
8 tThe turntable is rotated to position the empty container at the fill station. The container elevator
9 raises the empty container and lower overpack up to the glass pour seal head for container filling

10 At the uper position a lock bolt is engaged to e elorator position during the containor fill
11 eye.
12
13 The elevator is equipped with features to provide a weight of the product container being
14 supported. Weight is used to verify that a container is present and that it is not-fMll-ef
15 gems~ pt. The weight must be between established minimum and maximum values for glass
16 pouring to occur. Additionally, the weight can be used to ensure that container filling is
17 occurring and to provide the rate of glass pouring. The elevator weight is not intended to give an
18 accurate weight of the container; it is merely used as an indication of container presence and
19 condition.
20
21 The glass pour seal head is the interface between the melter discharge and the product container
22 during glass pouring. The seal head consists of a metal bellows arrangement that is connected to
23 the melter discharge; with the other end of the bellows open for eenaeetien4einterface with
24 product containers.
25
26 Container fill level is monitored by a thermal imaging camera. The camera provides a eemplete
27 view of the diameter 4f-and the upper twe-4hirdsone-half of a container. The thermal imaging
28 camera indicates eanister-container fill level for primary control of fill rate and pour shut off. In
29 the event of primary level detection failure, a gamma detector activates a high-high level
30 shutdown.
31
32 The container is filled using several pours. The pour process occurs more quickly than glass can
33 be made in the melter, resulting in lag time between pours. Rapid pouring allows molten glass to
34 flow out to all edges of the container. Following the final glass pour batch, the container remains
35 in position to provide initial container cooling and containment of final glass discharges. The
36 elevator lock is then retracted and the-container is then lowered to the turntable. The turntable is
37 again rotated, placing the recently filled container at the cooling/venting station. Container
38 cooling continues while another container undergoes the fill cycle. Once cooled, the container is
39 rotated baek-to the asfer position for export statien-and the process is repeated.
40
41 Container Transportation
42 The-Another function of the LPH system is to provide product container transportation between
43 the container transfer bogie and the meter-pour cave turntable. The system transfers empty
44 product containers from the container transfer bogie to the melter turntable, and transfers full
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I product containers from the turntable to the transfer bogie in a manner that supports the plant
2 throughput goals.
3
4 Concrete walls separate the pour caves from the bogie transfer tunnel. These walls have
5 doorways large enough to allow the hoist units loaded with new or filled product containers to
6 pass through them. The doorways are fitted with steel shield doors.
7
8 Concrete walls also separate the monorail maintenance facility from the bogie transfer tunnel.
9 These walls have passages large enough to allow the hoist units, loaded with spare parts, to pans-

10 trugh penings sized to prevent an ILAW container from entering the maintenance area.
11 These doorways are also fitted with steel shield doors that provide radiological shielding from
12 sources in the drum-transfer tunnel during hands-on maintenance activities in the monorail
13 maintenance facility.
14
15 Pour cave transfer operations are conducted remotelyF with only a few exceptions. Maintenance
16 and recovery operations in the bogie transfer tunnel, such as a jammed grapple, may require
17 hands-on intervention. Monorail hoist maintenance operations conducted in the maintenance
18 facility are completely hands-on. Monorail hoist recovery operations can become a hands-on/
19 remote combination depending on the failure details.
20
21 The LPH system provides a buffer storage area for ILAW containers in the event dewn-stream
22 downstream Processing lines become backed up. Additionally, ILAW container rework that
23 cannot-be managed-leally is conducted in the buffer storage area. Anticipated activities include
24 ILAW container transfers into the buffer storage area from the container transfer bogies,
25 container transfers within the buffer storage area, container transfer from the buffer storage area
26 to the transfer tunnel, and container rework. The buffer storage area is adjacent to a crane
27 maintenance facility. The crane maintenance area is shielded from the buffer storage area is
28 shielded-to allow hands-on maintenance in the crane maintenance facility and drum-transfer
29 tunnel while containers are present in the buffer storage area.
30
31 The LPH dram-transfer tunnel runs all-the-way4ofrom the bogie maintenance area on the west
32 end of the faeilityplant to the buffer storage area at the east_-end of the building. The buffer
33 storage area import/export positions are located within the container transfer corridor. Concrete
34 walls with passages for ILAW containers separate the north and south buffer storage areas and
35 the container transfer corridor. The passages are equipped with manually operated steel shield
36 doors to support maintenance or bogie recovery operations that might be required in this portion
37 of the transfer tunnel. The LFH hoists operating in the lidding area above this section of the
38 container transfer corridor transfer ILAW containers to and from the buffer storage area import/
39 export position.
40
41 Buffer storage area container transfer operations are conducted with the use of a 4-0-tbridge
42 crane. The crane runay-rails begin in the crane maintenance facility adjacent to the north end
43 'of the buffer storage area and extends south. The runways provides crane coverage to the crane
44 maintenance area, the ILAW container buffer storage area, the container transfer corridor, and
45 the two container import/export positions. There are container storage positions in the north
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1 porioin of the store, aminimu of fivecntie storage positions in theand south portions of
2 the store, and one rework position; also in the south portion of the store. The rework position is
3 located in the southeast corner of the ILAW container buffer storage area/rework area. The
4 rework position can be fitted with a powered turntable, a pair of master-slave manipulatorsr-and
5 a. A shielded window is located in this area. Directly east of the rework position, on the cold
6 side of the buffer storage area, is a rework area operating platform that provides operatdr access
7 to the master-slave manipulators and shielded window.
8
9 A n suspended from the mc facility eiling is uzeiwinch is provided to support

10 maintenance operations on the buffer storage area bridge crane. A steel shield door-aleng-with-a
11 concrete wall rising frcm the fle and a concrete wall separate the crane maintenance facility
12 from the buffer storage area-.They, allowing maintenance operations to be conducted while the
13 buffer storage area contains full ILAW containers.
14
15 LAW Container Finishing Handling System (LFHVgystem
16 Figure 4A-24 presents a simplified process flow diagram of the LAW container finishing
17 handling system (LFH). There are two LFH finishing lines. The functions of the LFH system
18 are to verify the glass-vetuinecontainer fill level determine if inert fill is required, complete
19 closure of the ILAW container, decontaminate the exterior of the container, and te-verify surface
20 contamination levels before exporting the containeri:tehe c e r trge a. The system
21 also has the ability to sample the solidified glass, places the glass shards in a vial, and passes
22 make these vials available for transfer to the laboratory.
23
24 The filled containers are raised from the transfer tunnel into one of two finishing lines and placed
25 on a bogie. The bogie with the container travels to the shard sampling station. A sample of the
26 glass is-may be taken with the glass shard sampler. Based on the ealeulated-vekmemeasured
27 level in the container, inert fill is added as needed. From there the bogie travels to the container
28 wed-lidding station where the lid is mechanically secured to the container. Upen eempletien-of
29 centainer weldi-Aftr mechanically sealing the lid to the container, the bogie travels to the
30 decontamination area.
31
32 There are twe separate decontamination areas that perfom thc same fbefien.-TAt the
33 decontamination station, the container is then clectrically grounded-and-decontaminated with
34 C-Ocarbon dioxide pellets. Predueed-Debris produced during decontamination is collected with
35 a HEPA fitered exhaust system. This gas stream is then routed to the faeilityplant vent system
36 where it is passed through the facilityplant's HEPA filters before being discharged through the
37 stack.
38
39 Once the container is decontaminated, it is transported to the swabbing station where it is
40 surveyed for loose surface contamination to verify it meets the contamination requirements. The
41 swabbing machine uses a power manipulator to maneuver the :e:e:-swabs over the surface
42 The contaminated swabs are then monitored to determine gamma-beta and-ahpha-levels for
43 smearable contaminates. If contamination levels exceed C2 contamination criteria, the container
44 can go through the C 2 -carbon dioxide decontamination station orbe tanbported into the
45 ixatie station where fixative is sprayed over the enitiresurface P, tebnaie n ftrcrn
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I the container i If the container meets C2 contamination criteria, the bogie moves
2 into the monitoring/export station. As the container is transported into the monitoring/export
3 station from the swabbing station, gamma monitoring measures the surface dose rate of the
4 decontaminated container. If the container exceeds the contamination requirement, it is
5 classified as an out-of-specification container. Otherwise, the dose rate is measured and is
6 recorded with the container's records. Out-of-specification ILAW containers are routed back
7 through the decontamination sdflxative-stations until the radiological contamination levels are
8 within specification. The container is then exported to the produet container storag
9 exptfor shipment to the disposal site.

10
11 Instrumentation, alarms, controls, and interlocks will be provided for the LRH system to indicate
12 or prevent the following conditions:
13
14 * Opening of personnel access door when container is present in the line transfer station

15 * Opening of personnel access door when either line transfer trap doors are open

16 e Opening of both line transfer trap doors at the same time

17 - Opening of personnel access door if airborne contamination levels are higher than design
18 contamination classification within the line transfer station

19
20 Decontamination Station
21 The4weA decontamination stations ere-is located within each of the finishing lines in the LAW
22 vitrification plant k r $ijl4 After the ILAW container has been eseled-and
23 sealed, it is transported to the Ga-blesting-decontamination station. The container in electically
24 grounded during blasting operation duo to static electriity generated durng CO-blasting.
25 Equipment items located in the decontamination station include the Goa-carbon dioxide
26 decontamination .nianipulator. turntable, and exhaust systemand4raeking-system. Most
27 other items are located outside of the het-decontamination stationeell, including the C-00-:arbon
28 dioxide pelletizer, the transport air compressor, and the liquid carbon dioxideGO storage and
29 delivery system, exhaust fans, and HEPA filters.
30
31' The containers are decontaminated with-using carbon dioxideG pellets. The carbon
32 dioxideGOblasting-decontamination gun-eentaimsanipulator is fitted with an exhaust recovery
33 hood to recover the effluent from the decontamination eleaning-operation. Debris produced
34 during decontamination is collected with a HEPA filtered exhaust system. This gas stream is
35 then routed to the faeiityplant vent system where it is passed through the feilityplant's HEPA
36 filters before being discharged through the stack.
37
38 Once the container is decontaminated, it is transported from the decontamination station to the
39 swabbing station.
40
41 Instrumentation, alarms, controls, and interlocks will be provided for the decontamination station
42 to indicate or prevent the following conditions:
43
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1 - Opening of welingte decontamination or decontamination/swabbing containment door
2 during decontamination

3 * Opening of welding/the decontamination and decontamination/swabbing containment door at
4 the same time

5
6 Swabbing and Swabbing-Monitoring Station
7 At the swabbing station, containers are surveyed for loose surface contamination to verify that
8 they meet the contamination requirement. The swabbing machine uses a manipulater-to
9 maneuvers the swabs over the container surface. After a prescribed area is covered, the

10 contaminated swabs are exported away from radioactive source for monitoring to determine
11 gamma-beta and-ah-levels for smearable contaminates. If contamination levels exceed C2
12 criteria, the container is transported back into the decontamination station for rework. If
13 eonaiainlvesaeS:1_13~ ~ ~ ~ ~~~. conamnaio lG2 resil br 2 criteria, thez containorf is transported into) the fixNativoe
14 ttaticn, lecatod above the swabbing station.-If the container meets C2 criteria, the turntable
15 bogie moves into the monitoia xport station.
16
17 Once the container is transported into the monitoring/export station from the swabbing station, a
18 gamma monitoring measures the suwfaee-ose rate of the decontaminated container. If the
19 container exceeds the specified dose requirement, it is classified as an out-of-specification
20 container; otherwise, the dose rate is measured and is recorded within the container's records.
21 The container is then exported out of the deeontawination aroa into product container storage a
22 epednonitorin/export station for shipment to the disposal site.
23
24 Instrumentation, alarms, controls, and interlocks will be provided for the swab monitoring station
25 to indicate or prevent the following conditions:
26
27 * Personnel access when a container is present in swab monitoring station

28 * Opening of decontamination/swabbing or swabbing/export containment door during
29 swabbing

30 * Opening of personnel access door when container is present in the swabbing station

31 * Opening of personnel access door if airborne contamination levels are higher than desigu
32 contamination classification within the decontamination area

33 * Opening of personnel access door if high concentration of carbon dioxide is present within
34 the decontamination area

35 * Rotation of posting turntable during swabbing
36 fExport of swab if radiation levels from swab are higher than design radiation classification in
37 the operational area

38
39 ontainor Fixative Station
40 AferWO0_ carbcn dioxido deontawination, if contaffination lorels arce still above G2 citeria,
41 the conitainor may boa transported into the fixcatiec statlion, thirbugh thc fixati-ve hatch using h
42 fiative crano. The container is placed onto thc cco1,ing/drxing stand where The containor is
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2 containe into* the fixativ e oth and the fxtvnoze opays a fixative over the entire containBer
3 surface. P~crscufing, the cont4amoreis lowered back into the sabbing station-.
4
5 Instrumetntation, alarms, controls, and ifterlocks will be provided for the fixativ uni to idicato
6 er prevent to followig conditions:
7
8 flOpenin-g of to iaiv ot contailnen doo, f rejnied duing the fixative proeeu.

9 E]Start of system when the faiave booth contain~ment door is open-,if k uie.

10 9Sar of system when personnel are present within the fixative booth.

11 Start of system if ventilation system fails. If ventilationi fails during the fixative process,
12 fixative syst~ automatically shuts don,.

13
14 C rnjfl,,-,,.4 e
15 Be-Pre fina1 oxport t t storage area, each centainer received from the swabbing statioa is
16 ffeaued for suafce doze rate levels. A gBi~a scan aay is used to meaue dose rate from the
17 conftainer. The operator will verify the process, then record the reading. if the container failst
18 mepet theP surffiace P dos e rate requirements, the contaier is lab eled as an out of sp ecific ation
19 contai8er. The cntainer is fialy expored to the product container storage and export area.
20
21 go-tainer moitoring/export station instrumentation, alarms, controls, anclor interlocks will be
22 provided to indicate an'or prevent the following conditions:
23
24 U Opoffing of the personnfel access door when storage trapdear-is pe

25 UOpefing of the do personnel are present within the export statio

26
27 LAW Container Export Handling System (LEH),eystem
28 The purpose of the LEH system is to stere-load ILAW containers prior to tr ansfeing to-a
29 Hmfford Site TSD unit. This system is composed of a stor-age faeilit, expoA'swabig area,
30 track bay, and two separate crane maintenance areas. The ELAN containers arc stored in the
31 large struture. Loading of containers onto a transportation traeksvehicle eufrs in the export
32 high bay area; Containers are swabbed' and loadadl ito transprtatdin flanksfor transfer to a
33 Hanford Site TSD unit. This system is contained in a truck bay on the east end of the LAW
34 vitrification faeigitvlant.
35
36 Under normal operations an-the ILAW container will be received from the LFH system;
37 through a trap-deerhatch. The RAW container ontamination and radiatin dose limits e
38 verified t~eo ewihin specifications. An operator records the container's identification anB-d
39 position as it is placed ine the storage &arrayadiolopical dose rate and contamination level are
40 determined and verified to be within limits prior to entering the LEH system. An overhead crane
41 lifts the ILAW container through the hatch and places it on the transortation vehicle.
42
43 The impact of temperature, shielding, and environmental conditions were considered i the
44 design of the storage plant4 and equipment wiAthin the phint, in teRms of corrosion,4 degrfadation,
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1 and accessibility to equipment. The crn'la spoied with e)ed cifecuit TV1 camferas -fo in
2 -plant aurv61lanoc. A lighting system with fixtures provid4es tlic required illuin~a. Since
3 perooee arc exoeluded fromn entry due to T-diolegieal dose rates, r-emote access to each container
4 is previded everheadoperations are remote and maintenance is "hands-on" in the LEH system.
5 The overhead crane is provided with closed circuit -Vtelevision cameras for operation when
6 radiological conditions do not pernit personnel access during the ILAW container loading.
7
8 4.1.3.7 LAW Melter Equipment Support Handling System (LSH),System

9 The primary function of the LSH system is to provide the equipment and support necessary to
10 complete maintenance tasks on all melters and equipment in the melter gallery of the LAW
11 vitrification vitrification plantailylant. The primary equipment used in support of the
12 maintenance efforts are:
13
14 . Consumable change-out boxes

15 * Consumable change-out boxes storage racks

16 - Consumable change-out boxes preparation stand

17 & Melter gallery process cranes

18 * Consumable change-out boxes handler

19 * Lifting head

20 * Melter gamma gate

21 9 Shield cover removal tool

22
23 Melter consumables will be removed through the top of the melter shielding. Melter consumable
24 items will be those that require routine and non-routine maintenance, but provide necessary
25 functions to continue melter operations. The routine consumable items will be bubbler
26 assemblies. New bubbler assemblies will be shipped to the feailitvplant and will be installed into
27 the melter. Spent bubblers will be extracted from the melter,-et-:;, and packaged into a &w
28 box for disposal.
29
30 Refractory thermocouples, airlifts, level detectors, feed nozzles, and film coolers will be
31 considered non-routine and are replaced on an as-needed basis according to the appropriate
32 procedures and with appropriate equipment.
33
34 The LS14 alo provi4des thc methods, equipmcnt, and paekag fcr the import of new moer
35 bubbl4er AcsqemFb ies and expeFf of spent melter bubbler assemblies asAwell as removal of me'to
36 eensumables-
37
38 4.1.3.8 LAW Vitrification Plant Ventilation

39 The LAW vitrification plant will be divided into four numbered zones (the C4 designation is not
40 used) listed and defined below, with the higher number indicating greater radiological hazard
41 potential and therefore a requirement for a greater degree of control or restriction. The zoning of
42 the ventilation system will be based on the classifications assigned to building areas for potential
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1 radiological contamination. Zones classified as C5 are potentially the most contaminated and
2 include the pour caves, buffer storage area, and process cells. Zones classified as CI are
3 uncontaminated areas.
4
5 Containment will be achieved by maintaining C5 areas at the greatest negative pressure, with
6 airflows cascaded through engineered routes from C2 areas to C3 areas and on to the C5 areas.
7 The cascade system, in which air passes through more than one area, will reduce the number of
8 separate ventilation streams and hence the amount of air requiring treatment. Adherence to this
9 concept in the design and operation of the LAW vitrification plant will ensure that the ventilation

10 air does not become a significant source of exposure to operators, and that the air emissions do
11 not endanger human health or the environment.
12
13 An effuejt-exhaust air radiation monitoring system, consisting of sensors to. monitor radiation in
14 the exhaust aireffluent stream, or a representative sampling system is provided in the discharge
15 header downstream of the exhaust fans. A monitoring system would consist of probe assemblies,
16 vacuum pumps, a stack flow sensor, temperature sensor, and radiation sensors. A temperature
17 transmitter is also provided in the discharge header downstream of the exhaust fans for
18 continuous monitoring of exhaust air temperature.
19
20 CI Ventilation System (ClV)
21 Cl areas are normally occupied. CI areas will typically consist of administrative offices, control
22 rooms, conference rooms, locker rooms, rest rooms, and equipment rooms. Cl areas will be
23 operated slightly pressurized relative to atmosphere and other adjacent areas.
24
25 C2 Ventilation System (C2V)
26 C2 areas will typically consist of non-process operating areas, equipment rooms, stores, access
27 corridors, and plant rooms adjacent to areas with higher contamination potential. The C2V is
28 served by dedicated air handling units and exhaust fans. Ventilation air supplied to C2 areas will
29 be exhausted by the C2 exhaust system and cascaded into adjacent C3 areas. The sum of the
30 volumetric flow rates exhausted by the C2 exhaust system and cascaded into adjacent C3 areas
31 will be greater than the volumetric flow rate supplied to C2 areas. This will cause the C2 areas
32 to maintain a nominal negative pressure relative to atmosphere. C2 exhaust will pass through
33 one stage of HEPA filters and be discharged to the atmosphere by the exhaust fans. Supply and
34 exhaust fans are provided with variable frequency drives.
35
36 C3 Ventilation System (C3V)
37 C3 areas are normally unoccupied, but allow operator access, for instance during maintenance.
38 C3 areas will typically consist of filter plant rooms, workshops, maintenance areas, and
39 monitoring areas. Air will generally be drawn from C2 areas and, wherever possible, cascaded
40 through the C3 areas into C5 areas, or alternatively exhausted from the C3 areas by the C3
41 exhaust system. In general, air cascaded into the C3 areas will be from adjacent C2/C3
42 subchange rooms. When sufficient air cannot be cascaded into C3 areas, a dledicated CQ supply
43 eqithap pri e backficv prevention wil be used. C3 exhaust will pass through one
44 stage of HEPA Filters-filters and be discharged to the atmosphere by the exhaust fans.
45 C3 exhaust fans are provided with variable frequency drives.
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2 C5 Ventilation System (C5V)
3 In general, air cascaded into the G5 areas vill be from adjaent C3 areas. Ifthere is a
4 reguiyment for3 engkneer ed duet ceci tkecnh the C3 beumdwy§ they will be protected by
5 bacldlw HEPA filters, with penetmticn threugh the bounday seaMWhere there is in-bleed air
6 from the C3 system to the C5 system, fan cascade trip interlocks protect the system from
7 backflow.
8
9 The C5 areas in the LAW vitrification plant will be composed of the following:

10
11 a Pour caves

12 * Dram-Container transfer tunnel

13 * Buffer storage area

14 9 C3/C5 Drain-tankdrains/sump collection vessel room

15 * Process cells

16 * Finishing line

17
18 Air will be cascaded into the C5 areas and exhausted by the C5 exhaust system. Engineered duet
19 ventilation pipe entries (air in-bleeds) through the C5 confinement boundary will be protected by
20 backflow HEPA-4ker-isolation dampers. C5 exhaust will pass through two stages of HFEPA
21 Ffilters and be discharged to the atmosphere by the exhaust fans. C5 exhaust fans are provided
22 with variable frequency drives.
23
24 4.14 HLW Vitrification Plant

25 Figure 4A-4 presents a simplified process flow diagram of the HLW vitrification processes. The
26 HLW vitrification plant will consist of several process systems designed to perform the
27 following functions:
28
29 * Store pretreated HLW slurry
30 * Convert blended HLW slurry and glass formers into glass

31 * Treat melter offgas

32 * Handle IHLW eentainerscanisters

33 * Store IHLW containers

34 * Provide supporting equipment in the melter cave

35 * Handle miscellaneous waste

36 * Ventilate the HLW vitrification plant
37
38 Figure 4A 1 presents the simplified flew diagam fcr the WTP, Figure 4A 4 presents the
39 simplified flow of primary process systmc, -a tThe following figures located in Appendix 4A
40 and drawings found in DWP Appendi*-AAttachment 51. Appendix 10 provide additional detail
41 for the HLW vitrification plant
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2 - Simplified flow diagram for the WTP

3 - Simplified-process flow figures and drawings for process information

4 * Typical system figures depicting common features for each regulated system

5 * Simpli~ed-General arrangement figures and drawings showing locations of regulated
6 equipment an anoe:iatod tanks

- 7 * Waste management area figures and drawings showing plant locations to be permitted
8
9 Instrumentation, alarms, controls. and interlocks will be provided for the tank systems and

10 miscellaneous treatment systems to indicate or prevent the following conditions, as appropriate:
11

12 * Overfilling: Plant items are protected against overfilling by liquid level indication, high level
13 instrumentation interlocks to shut off feed sources, and process control system control
14 functions backed up by hard wired trips as required.

15

16 e Loss-of containment: Plant items are protected against containment loss by liquid level
17 indication, and by process control system control and alarm functions as required, including
18 shut off of feed sources. Each plant item that manages liquid mixed or dangerous waste is
19 provided with secondary containment. Sumps associated with the management of mixed or
20 ddangerous waste are provided with liquid level instrumentation and an ejector or pump to
21 empty the sump as needed.

22

23 * Inadvertent transfers of fluids: System sequential operations are properly interlocked to
24 prevent inadvertent transfers at the wrong time or to the wrong location.
25

26 In addition to level control, temperature and pressure may be monitored for tank systems and
27 miscellaneous treatment systems in some cases. Regulated process and leak detection system
28 instruments and parameters will be provided in DWP Table IIl. 10.E.G for tank systems and in
29 DWP Table 111.1 0.J.C for miscellaneous treatment sub-systems.
30 areaboundary figuros showing oontaminationiradiaticn zcnos
31 threugheut the plant

32
33 Descriptions of the HLW vitrification process, melter offgas treatment systems, and IHLW glass
34 container handling systems are provided in the following sections.
35
36 4.1.4.1 HLW Melter Feed Process

37 The following HLW melter feed consists of th feilwin;:description is identical for both
38 Melter 1 (HMP-MLTR-00001) and Melter 2 (HMP-MILTR-00002). The HLW melter feed
39 process consists of the following:
40
41 * HLW concentrateGave rReceipt Pprocess sSystem (HCP)
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1 * HLW Mmelter frFeed Pprocess Ssystem (HFP)

2 * HLW gGlass fFormers rReagent system (GFR) (the GFR system does not manage
3 dangerous waste and is provided for information only)
4
5 Figure 4A-26 presents a simplified process flow diagram of the BLW concentrate receipt process
6 system (HCP) and the HLW melter feed process system (HFP). The primary function of this
7 tank system is to receive HLW feed slurry from the pretreatment plant, mix glass formers with
8 HLW feed to form a uniform blend, and provide a blended feed to the HLW melter. An analysis
9 of the waste determines a glass additive formulation for the conversion of the waste to glass.

10 The glass additives specified in the formulation are weighed and mixed with the waste.
11
12 The HLW neler feed systemcoaICP system consists of the following vessel and
13 associated ancillary equipment:
14
15 * Twe-eConcentrate Receipt Vessels (V31004-HCP-VSL-00001ldW 002/2)
16 0 fd hopp

17
18 The HEP system consists of the following vessels and associated ancillary equipment:
19
20 * Feed Preparation Vessel (V-31O1HFP-VSL-0000 1/5)

21 e HLW KLW-mMelter Feed Vessel (V 1402HFP-VSL-00002/6)
22
23 The two Concentrate Receipt Vessels (HCP-VSL-00001/2), located in a wet process cell, receive
24 HLW concentrate from the pretreatment plant. Process control samples are collected from these
25 vessels and analyzed to determine the glass former formulation. Typically, the concentrate
26 receipt vessels are operated in opposite cycles, where one vessel is filled and sampled while the
27 other is being emptied. After completion of sample analysis, a batch of waste is transferred to
28 the-a Feed Preparation Vessels (HFP-VSL-00001/5) for blending with glass fonners from the
29 glass former feed hopper. The glass former feed hopper receives blended glass formers and
30 reductant (such as silica, boric acid, calcium silicate, ferric oxide, lithium carbonate, and sucrose)
31 from the HLW-balance of facilities glass former feed-reemsvstem. After the blending, the glass
32 formers are gravity-fed into the feed preparation vessel, where the blended glass formers are
33 mixed with the HLW concentrate to form a uniform slurry. The slurry is then fed to the-a HLW
34 Melter Feed Vessels (HFP-VSL-00002/6) and then to the HLW melter process system (HMP).
35
36 Isthzetation, alanns, controls, and interlocks v4ll be provided for the HOIP a~d REP systm
37 to indicate or pre6vnt the following ccndii
38
39 fl\e.sel overflow
40 flLozz of vessel integty
41 flbocs of coolig w--ater flow

42 Dboss of agkltatr fimoetien

43 fAglac noterae atlolqud l&Vel to prevent agitator aiitor vessel damage
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1 fl11igh o~r!low prsue termporaturoe, and/or towvel insutrmotatien

2
3 Related,1M-. t-T ,T .A.t4-figat... -.da.- tank1, c.,,-e-,, i~oss .-.., leakt da~~teetie -.. eu inb

4 Ar+1k.dA-,1-,...,.Tilf

5
6 Controls developed to prevent or mitigate a:ccidert oonditionsecuipment malfunction are
7 incorporated into the design. The Description ofHLW Vitrification Bypass Events. 24590-HLW-
8 PER-PR-03-001 describes the Goperating conditions Tha have been idontidthat require
9 interlocking with the melter feed involve individual components within the offgas system that

10 could result in eeipresu"tim'over pressurization of the melter. These operting conditions
11 ind4ude:
12
13 UFailure of the standby offgas ductterfyp valyc to open in" rcsponzc to molther surge

14 * Kuffieiont airflowto film cooler ef FIR eOolor

15
16 The HLW GFR system contains glass former feed hoppers, located in a C3/R3 area on the roof
17 of the HLW vitrification -feilityplant. that receive blended glass formers and sucrose by
18 dense-phase pneumatic convevors from transporters. The transporters are located in the glass
19 formers' room within the balance of facilities building.
20
21 The feed hoppers are equipped with filters to remove the dust from air used for pneumatic
22 conveying and blending. It is anticipated that a series of single filter cartridges will be mounted
23 on the top of the hoppers. The filters are cleaned by introducing compressed air through the
24 cleaning nozzle to blow accumulated dust back into the hoppers. The feed hoppers are equipped
25 with load cells to weigh the glass formers to confirm that the material in the upstream blendin
26 silo is conveyed to the feed hoppers. The load cells also confirm that the glass formers are
27 transferred out of the feed hoppers to the melter Feed Preparation Vessels (HFIP-VSL-00001/5).
28
29 Following the blending cycle, the glass formers are gravity-fed with a rotary feeder into the
30 melter Feed Preparation Vessels (HFP-VSL-00001/5), where the blended glass formers are
31 mixed with the waste feed. This equipment is located in an isolated area that serves as a
32 contamination barrier between the melter-fFeed ePreparation Vessels (HFP-VSL-0000l/5) and
33 the glass former supply. The rotary valve controls the rate of glass former addition into the
34 melter-Feed Preparation Vessels (HFP-VSL-00001/5)feed preparation vessels.
35
36 4.1.4.2 HLW Melter Process System (LrP)-System

37 Figure 4A-27 presents a simplified process flow diagram of the HLW melter process system
38 (HMP). The primary functions of this miscellaneous treatment sub-system are to convert
39 blended waste feed and glass formers into molten glass, deliver molten glass to HLW canisters,
40 fill the canisters with molten glass waste, and monitor and control glass waste level during waste
41 -filling. The following melter process system HMP, is identical for both HLW mMelters
42 (WvMP-MLTR-00001/2)
43
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1 T-a ehThe HMP system includes the HLW Melters (HMP-MLTR-00001/2), two discharge
2 chambers and two pour spouts, and primary and secondary canister level detection systems. The
3 melter- and pour spout, anleveldet o will be remotely operated in a C5/R5 cell. There will
4 be no personnel access to this cell after hot-processing of the HLW feed stream begins.
5
6 HLW Melters (HMP-MLTR-00001/2)
7 The two HLW Melters (HMP-MLTR-00001/2) located in the-mmelter ell -near the-seuth

- 8 wallcave no. 1 and melter cave no. 2. respectively is-a-are rectangular tank-in shape with an
9 outer steel casing. The-Each tank-is lined with refractory material designed to withstand

10 corrosion by molten glass. The steel casing for the melter area is provided with water cooling to
11 maintain a thermal gradient in the bricks for corrosion control, prevent migration of glass
12 through the bricks, and reduce heat load to the process cell. The lid of the HLW Melter will be
13 sealed to the melter shell in order to provide gas containment. The lid will provide a support
14 structure through which sub-components can be mounted. Penetrations primarily-onthe-lid,
15 through the cter-shell are sealed by appropriate fittings that allow remote removal and
16 replacement.
17
18 The-Waste feed is introduced to the e elter though a Vabe that ends at the top Ofthe fe
19 nozzle!A_. Th-e feed nozeis isltet prevent di-tng the feed befcre it reaches the melter.
20 Water fushes will be used to clear the food lines as necessary.-Feed.will be introduced to the
21 melter as a slurry through insulated nozzles in the melter lid. The melter feed nozzles are
22 installed in the melter ld and poi ae feed slurry to the melter. Each feed
23 nozzle will be individually supplied from a slurry pump. The water and volatile feed
24 constituents in the slurry will evaporate, leaving behind a layer of material known as the cold
25 cap. Waste feed components that remain in the cold cap will undergo chemical reactions, be
26 converted to their respective oxides, and dissolve in the molten glass. As the slurry is fed,
27 molten glass is formed that accumulates in the glass tank. New slurry will be added at about the
28 same rate as the cold cap dissolves, maintaining the quantity of cold cap material at a steady
29 level. The molten dass level in the melter is maintained between the top of the electrodes and
30 below the upper edge of the glass contact refractory blocks. The rate of feed addition to the
31 melter determines the cold cap coverage in the melt pool. The feed addition rate-and can be
32 controlled based on the average plenum temperature measured by thermocouples mounted in the
33 melterlid.-Theabcsslevein e mele is maintained between the ton of teletrd and
34 belo, theume ede ofth l, s eete refi-aeai -'. The water and volatile. feed
35 eenstiuents in the slurry will evaporate, leavng behind a !a*efimaterial known as the col
36 cap. Newvv slufry will be added at abou h some rate as the cold cap dissolves, mnaintaining the
37 quantity of cold cap material at a steady level. Waste feed components that remain in the cl
38 cap vAll under-go chemical reactions, be co~nverted to their respecti.e exites, and dissolve in the
39 melt-Air injectors may be used to mix and agitate the molten glass. The slurf' is fed-at-a
40 constanft rate to each maelter. As the sluff' is fecb moilten glass is formed that accumulaes in the
41 giass-Inak-When the melt level rises to a predetermined upper limit, it is discharged to a
42 entainfcanister. The feed system includes the melter feed nozzles and plenum thermocoup
43 The melter feed nozles -r installed in the meltr lid and provide am nsto inroduce.P feed
44 slufr-to the mnelter-. Each feed nozzle will1 be individually supplied from a 42' up.Te rate
45 of feed addfition to the melter determines the cold eap eoverage in the melt pool, and can b
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1 zonftrolled based ona the avrerage plenfum temperatur e. The glass le-vel in the melter is mairtained
2 be een the pof the et~edesand belo~e. ulpper edge of the glass contact refr~actoryblocks.
3
4 The-Each Melter (HVIP-MLTR-00001/2) includes three important regions: the glass pool, two
5 discharge chambers, and a plenum just above the glass pool. Melter pool level measurement is
6 used throughout melter operations in conjunction with alarms for high or low glass pool levels.
7 Each discharge chamber is a heavily insulated box on the south side of the melter, housing the
8 discharge trough and a connection flange for the pour spout assembly. The plenum is lined with
9 refractory to withstand hot corrosive gases, thermal shock, and slurried waste splatter.

10
11 The power to the electrodes is regulated by the PCS-rocess control system to maintain the
12 temperature at the set point value.
13
14 The heat for the HLW melter-Melter startup is provided by temporarily installed radiant electric
15 heaters mounted on the lid of the melter. These heaters melt the glass formers sufficiently to
16 make it ionically conductive between the meltes-Melter's joule heating electrodes. When a
17 conducting path is established, the melter-Melter is heated in a controlled manner by passing
18 more and more current between the electrodes through the glass (a process known as joule
19 heating). After some time the meler-Melter reaches its operating temperature (generally in the
20 range of 950 'C to 1,250 'C) and slurry feeding can start. As the slurry is fed, molten glass is
21 formed by vitrification of the cold cap materials into the glass melt. When the melt level rises to
22 a predetermined level, it can be discharged into a eentainercanister.
23
24 The gas produced during melting is mainly steam and contains volatile components and airborne
25 matter that require removal prior to-discharge to the atmosphere. This offgas is diluted by air
26 from four sources; inadvertent air in-leakage through the melter-Melter lid and discharge port,
27 instrumentation and sparging, film cooler air, and air added to control the melter-Melter vacuum.
28 The meler-Melter plenum is maintained at a vacuum with offgas system blowers and control
29 injection of air into the offgas line near the meler-Melter exhaust. This assures containment and
30 avoids mMelter pressurization. This vacuum is sensed at a location near the plenum where
31 blockage and feed splatter is unlikely. The sensed vacuum is used to drive a control valve that
32 regulates the draft in the melter-Melter exhaust line.
33
34 The glass level in the Melters (HMP-MLTR-00001/2) is maintained between the top of the upper
35 electrodes and below the upper edge of the tank blocks. The level is determined directly by two
36 bubbler tubes that indicate density and glass depth. Thermocouples housed in thermowells that
37 penetrate the cold cap and are immersed in the molten glass also indicate molten glass level.
38 Level measurement is used throughout melter operations in conjunction with alarms for high or
39 low glass pool levels.
40
41 Glass Discharge System
42 Discharge is achieved by transferring glass from the bottom of the melt pool up through a riser
43 and out of the melter-Melter through a side discharge chamber. Under each of the two discharge
44 chambers there is a pour spout that connects the melter-Melter discharge chamber to the
45 respective HLW canister.
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I
2 The glass level in the mMelter is maintained between the top of the electrodes and the overflow
3 level of the discharge trough. The mMelter glass pool level will be measured to indicate when to
4 start and stop glass discharge. Each mMelter has two independently operated glass discharge
5 systems, adjacent to each other on one side of the mMelter. Each system includes an airlift riser,
6 an airlift lance, a glass pour trou, and a heated discharge chamber. Glass is discharged by
7 introducing gas into the molten glass in the discharge riser. The gas increases the level in the
8 riser, causing the molten glass to flow down the trough and fall from the tip of the trough into the
9 canister. When the desired level in the canister is reached, the air lift gas is turned off, and the

10 glass level in the riser recedes stopping the flow of glass to the canister.
11I With the pour spout assembly retracted ad its slide gate closed, a canistor is moived into posito
12 under the pour spout. The pouw spout slide gate seals the opening, preveneting large quantities oi
13 air from entering the molter and preventing glass drips from falling intoE the canister tunnel.
14 Whaeno; canister is in position under the pour spoul, the pour spout is lowered into position b
15 extending to pourf spout bellows. The slide gate is thien opened and glass drips or fibers
16 collected on the slide gate, wh4ile the pour: spout assembly was in standby, viii be scraped oft
17 into the eanistor. After verification, of the slie gate and pour spout positions, the caniste i
18S ready to receive glass. -During pouring operations, a remote camera is used to view the pour
19 stream within the pour spout assembly.
20 The camera is for observation only and is not a regulated operation.
21
22 The canister level dateter monitors the glass fill height and is used to controi the moelten gls

23 el I I

23~~ leve -ihnte --1 c anister, as it is poured from the mfeltor. Once the canister is filled,
24 po1i8g is teminated and the i ster is allowed to aool. Aer cooling, the slide gate closes a
25 th e pou spout lifts away from the canister, compressing the pour spout bellow. Afte
26 verification ofthe slide gate nd poura spout positions, the canister is transported to the lding
27 assembly.
28
29 As the canister is transported to tho lidding assemabb a standby canister is placed under the pour-
30 spout and the pour spout is lewered into positioni by exitending the poff spout bellows to create a
31 metal to metal seal with the stoadby canister. The slide gate is then opened and glass drips or
32 fibors collected on the slide gate while the pour spout assemblywas in standby ill be scraped

330 of nt h stanby canister. tn a nevi camster is ready to be placed under the pour spout, the
34 process is repeated
35
36 Level Detection
37 The purpose of each canister level detection system is to monitor the molten glass level within
38 the TRW canister and to prevent canister overfilling. During glass pour, the level detection
39 system is used to monitor the glass level to ftsafe-ensure the canister is filled to the desired level.
40 The level detection system also will be able to monitor the rate at which the glass level is rising
41 in the canister. There is a primary and a secondary monitoring system, which is consistent with
42 standard vessel level control. A primary system that operates through the PCS-rcs oto
43 system is used for normal operations, and a secondary "hard-wired" system is used to back up
44 the primary system and automatically shut down the fill before the overflow Limit is reached.
45 The primary level detection system is a thermal imaging system that provides continuous level
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1 monitoring over the entire canister. In the event that the primary thermal imaging system
2 malfunctions, the backup discrete point radiation detection system shall-will indicate a filled
3 canister.
4
5 During glass pour, the level detection system will display a thermal image on a monitor inthe
*6 entral contr:ol rom and will utilize a serial connection to interface with the PCS-irocess control
7 system for indication and control purposes. The imaging software will be used to continuously
8 monitor the level of glass in the canistbr and will provide an output of the glass level to control
9 loops in the PCGprocess control system. A high-level condition will be indicated by the process

10 control svstemPC, which will initiate alarms and/or control sequences to control the melter
11 pour. The infrared image will be available through the plant closed circuit television system.
12 The control system will be able to store the level of the glass in a canister between batch pours
13 when the temperature in the canister could be cooled down sufficiently to prevent the thermal
14 imaging system from detecting the glass level. The level is reset to zero with each new canister.
15 The control system will also be used to monitor the average temperature of the glass near the top
16 of the pour. If the temperature is lower than a set point value, an alarm will be initiated by the
17 process control systemPC-9.
18
19 Another function of the system is to detect the rate at which the glass level is rising in the
20 canister. This gives an indication of deviation between expected normal pour rates. Deviation
21 could indicate a malfunction of the glass discharge system, and an alarm would be initiated.
22
23 In the event that the primary thermal imaging system malfunctions, the backup discrete point
24 radiation detection system shell-would prevent a canister overfill. This system is designed only
25 to detect a discrete high glass level, producing a contact closure when the high level is sensed.
26 When the high level has been reached, the system will automatically shut down the melter gas
27 lift which, in turn, will stop the glass pour. The system is limited to discrete levels of glass fill,
28 not continuous monitoring.
29
30 Instrumentation, alarms, controls, and interlocks will be provided for the HMIP system to indicate
31 or prevent the following conditions:
32
33 EThe slide gate cannot be openedwithout verification that the pour spout is attached to
34 eanister
35 fl-he meltr cannot pour glans without verification thatthe slide gate is Open

36 9 The melter cannot pour without verification that the bogie is present

37 . The melter cannot pour without verification that the canister is present

38 * The melter cannot pour if the canister is greater than 95_% full
39

42
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1 4.1.4.3 Melter Offgas Treatment Process System (HOP)-System

2 The HLW Melte Offgan Treatmant Prcess Systeme (HOP) system is composed of tanks and
3 miscellaneous treatment sub-systems, separated into the primary and secondary melter offgas
4 treatment systems. The HOP yt em ::sists E:f the following subsystems:
5
6 Q HLW pimary effgas syste
7 flJA\1 vessel vent-syse

8 ERLAV secondary offgas syste

9 4Tls
10 El - neateR_ Vesl ffOP VSL-00903/4
11
12 MiselnesTetetSbS~tm

13 "-FI fTr DL MR0np -

16 _ _ _ _ _ _

17 TH rC~DnlA V~l I/

19 EEP +± tenj (Tiy JedDA C liA /101 A 2S P70 A
20 a (140P FANT C fll/l /f/A!D/0CC
21 Ict Cigie4 C::t LWP ADV 0W\/)0 I
24 Pang ~ (10 InPf CCf NNfn IANA4,09.

26 A,,flfltd Gr-bn fllfllQApn (OP fAt1An/01fl

22 H::at Exehane (HOP T4X0012//

23

24 jROffgas0 : p~j-Ii -- (HOP S 9 01/

25 C g c Ct ::R2&p::fc MHPEC G- /
26 Fas MOP FA 9000?AA//010'1 /01

27 * HLW-staek
28
29 Melter offgas is generated from the vitrification of HLW in the joule-heated ceramic melter. The
30 rate of generation of gases in the melter is dynamic and not steady state. The-Each HLW Melter
31 (HM-MLTR-00001/2) generates offgas resulting from decomposition, oxidation, and
32 vaporization of feed material. Constituents of the offgas include:
33

34 o Nitrogen oxides-(NO.) from decomposition of metal nitrates in the melter feed

35 * Chloride, fluoride, and sulfur as oxides, acid gases, and salts
36 flRaerus-asemetals
37 flDaagerous waste org~e-

38 * Radienuelide-patculates and aerosols
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1 Entrained feed material and glass

2
3 In addition, the HLW Melters (HOP-MLTR-00001/2) generates small quantities of other volatile
4 compounds including iodine-129, carbon-14, tritium, and volatile organic compounds. The
5 carbon-14 and tritium emissions are in the form of GDa-carbon dioxide and water respectively.
6
7 The HOP system is divided into a primary system and a secondary system. The purpose of the
8 HOP system is to cool and treat the iaelterMelter offgas and vessel ventilation offgas to a level
9 that is protective of human health and the environment. The offgas system must also provide a

10 pressure confinement boundary that will control melter-Melter pressure and prevent vapor
11 release to the plant. The design of the melter offgas system must accommodate changes in
12 offgas flow from the Melter (HOP-MLTR-00001/2) without causing the melter to pressurize.
13
14 Initial decontamination of offgas from the melter is provided by the primary offgas treatment
15 system. This primary offgas system is designed to handle intermittent surges of seven times
16 steam flow and three times non-condensable flow from feed. The primary system consists of a
17 film cooler, submerged bed scrubber, a wet electrostatic precipitator, and a high efficiency mist
18 eliminator: This system cools the offgas and removes particulates.
19
20 Additionally, an extra line from the Melter (HOP-MLTR-00001/2) to the Submerged Bed
21 Scrubber (HOP-SCB-0000l/2) is provided in the unlikely case that the primary offgas line plugs.
22 This extra line includes a valve as the isolation device. As soon as the meter-Melter vacuum
23 decreases to a set point, the valve is actuated and offgas flow is allowed through the line to the
24 Submerged Bed Scrubber, thereby preventing melter pressurization. In the event that the melter
25 Melter surge is much higher than the system is designed to handle, a pressure relief valve acts as
26 the pressure relief point venting the offgas to the melter eel1cave. Offgas from the miMelter cave
27 is drawn through HEPA Filters to remove particulates and discharged to the atmosphere. Once
28 the mMelter pressureis back to the desired set point, the valve closes.
29
30 The vessel ventilation system offgas consists primarily of air, water vapor, and minor amounts of
31 aerosols generated by the agitation or movement of vessel contents. The vessel ventilation
32 header joins the primary offgas system after the Wet Electrostatic Precipitators
33 (HOP-WESP-00001/2). After the high efficiency Hist iBEPA Filters
34 (HOP-HEPA-00001A/lB/2A/2B/7A/7B/8A/8B), the offgas is routed to the secondary offgas
35 treatment system. The offgas received though the vessel ventilation system consists primarily
36 of air, water vapor, and minoer amourts of aerosols generated by the agitation cr movement E)
37 vessel conteins.
38
39 The secondary offgas system (after the IHEPA filIterfs to fina discharge) is designed to hande
40 tnaxiufm suistained flownte froma the mnalter. The secchdary offgas system consists of the
41 fellowing major components:
42
43 U1eat recovery unit
44 flExhfaster fans (twoe sets)
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1 D Caalytic oxidizzr/redacer ui

2 9-Beetrie-peheater

3 OIedine abserption-eelum
4 Ugubmerged bedsepcmbcr cnqdeisate collection vessel (V32101)

5
6 The following sections provide descriptions of major melter offgas treatment components and
7 are identical for both Melter 1 (HMP-MLTR-00001) and Melter 2 (HMP-MLTR-00002.
8
9 Addihtional- ,CfF~iti, C,-e, th+k Ptak-.e i ~eidi h flCYD +n,,1,- euKmeCt1Io Cate'

10 -Attaehme..5C1 A.,A in.
11
12 Kedn Vok A LI T TT7 LTh;1_ , flAC~ EnW PERTO % g l

13 91IW fl/LV-7# fin, m Dta R4, 9 (O A LE M2M2 pm 0~ IV)

14
15 4.1.4.3.1 Primary Melter Offgas Treatment System (HOP)

16 DWP Attachment-51, Aptendix 10.1 contains a process flow diagrams of the primary melter
17 offgas treatment process system (HOP)(24590-HLW-M5-Vl7T-P0003). The purpose of the
18 primary offgas treatment system is to cool the melter offgas and to remove offgas aerosols and
19 particulates generated by the melter-M elter (HM-MLTR-00001/2) and from the vessel
20 ventilation air. This treatment system consists of athe following:
21
22 Tanks

23 * SBS Condensate Receiver Vessels (HOP-VSL-00903/4)
24
25 Miscellaneous Treatment Sub-Systems
26 * Film Coolers (HOP-FCLR-00001/2-a

27 * Submerged Bed Scrubbers (HOP-SCB-00001/2),a

28 * Wet Electrostatic Precipitators (HOP-WESP-00001/2)T-a

29 e High-effieieny-Efficiency jfsitMist eliminater-Eliminators (HEME)(HOP-HEME-00001A/
30 1B/2A/2BIran

31 * Electric Heaters IHOP-HTR-OO1B/2A/5A/5B -and

32 * High effeieney Efficienc peulate-Particulate airA(HEPA) Filters
33 (HOP-HEPA-00001A/1B/2A/2B/7A/7B/8A/8B)
34
35 Reuae LWvtiig ppnq aA11A

36 A
37

39 .sys,-tem iinswamcnts andp etr 1ilb rvie nTbl .0J
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1 Film Coolers CHOP-FCLR-00001/2)
2 The function of the Film Cooler (HOP-FCLR-00001/2) miscellaneous treatment sub-system is to
3 cool the offgas and entrained molten glass droplets below the glass sticking temperature to
4 minimize se~ds-glass deposition on the offgas piping walls. The offgas exits the Melter
5 (HM-MLTR-00001/2) and is mixed with air in the offgas Film Cooler. The Film Cooler is a
6 -double-walled pipe designed to introduce injected gas axially along the walls of the offgas pipe
7 through a series of holes or slots in the inner wall. Each melter has a single Film Cooler. The
8 Film Cooler is a double walled pipe desigzd to iteduemetA ga axialy along the wall
9 the -ffgao pipe though a series of heles or slots in the inner wall.

10
11 A mechanical reamer may be mounted on the Film Cooler (HOP-FCLR-00001/2) to periodically
12 remove solids build-up on the inner film cooler wall. The reaming device (wire brush or drill)
13 would be periodically inserted into the film cooler for mechanical solids removal.
14
15 Submerged Bed Scrubber (HOP-SCB-00001/2)
16 The offgas from the HLW melter Film Cooler (HOP-FCLR-00001/2) is-futher eeeled -d
17 treated by a submerged bed scrbber. The ofgas enters the Submerged Bed Scrubber
18 (HOP-SCB-00001/2) eeh m-miscellaneous treatment sub-system for further cooling and solids
19 removal. The Submerged Bed Scrubber is a passive device designed for aqueous scrubbing of
20 entrained radieaetive-particulate from melter offgas, cooling and condensation of melter vapor
21 emissions, and interim storage of condensed fluids. It will also quench the offgas to a desired
22 discharge temperature through the use of eeiing-cooling coils/jacket. The offgas leaves the
23 Submerged Bed Scrubber in thermal equilibrium with the scrubbing solution.
24
25 The Submerged bed Scrubber (HOP-SCB-00001/2) has one offgas inlet. The offgas enters the
26 Submerged Bed Scrubber through the inlet pipe that runs down through the center of the bed to
27 the packing support plate. The bed-retaining walls extend below the support plate, creating a
28 lower skirt- to allow the formation of a gas bubble underneath the packing. The entire bed is
29 suspended off the floor of the suibmerged-Submerged bed-Bed sembberScrubber to allow the
30 scrubbing solution to circulate freely through the bed. After formation of the gas bubble beneath
31 the packing, the injected offgas then bubbles up through the packed bed. The rising gas bubbles
32 also cause the scrubbing liquid to circulate up through the packed bed, resulting in a general
33 recirculation of the scrubbing solution. The packing breaks larger bubbles into smaller ones to
34 increase the gas to water contacting surface, thereby increasing particulate removal and heat
35 transfer efficiencies. The warmed scrubbing solution then flows downward outside of the
36 packed bed through eeiling-poling coils/jacket.
37
38 To maintain a constant liquid level within the Submerged Bed Scrubber (HOP-SCB-00001/2), it
39 will be equipped with an overflow line that allows for the continuous discharge of offgas
<40 condensate and some scrubbed particulates to the SBS Condensate esileetie-Receiver Vessels
41 HOP-VSL-00903/ 14:4ated-xt t he-:ubma b : := o. The
42 sbmergdS.-SBSbed-serubber-eCondensate eelleetien-Receiver -esse:-Vessels isare also is
43 equipped with a coolingjacket. The rate of condensate discharge is determined by how much
44 the offgas temperature is lowered below its dew point. The condensate and some collected
45 particulates overflow into the subme:ged-SBSbed-se adb: _eCondensate eelletien-rReceiver
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1 vesselVessel. To minimize the buildup of the solids in the bottom of the sukenged-Submerged
2 bed-Bedseabb erScrubber, condensate from the eubmerged-SBSb dse b of eCondensate
3 eelleetiei-pReceiver vesseVessels (HOP-VSL-00903/4) will be re-circulated back to the
4 *bma:ged-Submerged bed-Bed sefabber:Scrubber and injected through multiple lances to
5 agitate and suspend solids on the s'bmrge-Submer ed bed-Bed sefb: -Scrubber vessel floor.
6 The collected solids will then be pumped directly off the sb.ergcE-Submerged bed-Bed
7 senbber-Scrubber vessel floor to the d
8 vesselPlant Wash and Drains Vessel (RLD-VSL-00008). This purging and recycling process
9 occurs simultaneously. Venting of this condensate receiver vessel is via the submerged bed

10 scrubber into the main offgas discharge pipe.
11
12 The scrubbed offgas discharges through the top of the submerged bed scrubber and is routed to
13 the Wet leet:ett:Electrostatic Precipitator (HOP-WESP-00001/2) for further particulate
14 removal.
15
16 Wet Electrostatic Precipitator (IHOP-WESP-00001/2)
17 The Submerged Bed Scrubber offgas is routed to the Wet Electrostatic Precipitator
18 (HOP-WESP-00001/2) miscellaneous treatment sub-system for removal of aerosols down to and
19 including sub-micron size. The offgas enters at-he-ep-ef-the unit and may pass through a
20 distribution plate. The evenly distributed saturated gas then flows up Aewnwaed-through the
21 tubes-The--tabes which act as the positive electrodes. Each of these tubes has a single negatively
22 charged electrode, which runs down the centerline of each tube. A high-voltage, direct current
23 transformer supplies the power to the electrodes. A strong electric field generated along the
24 electrodes g;:n;gives a negative charge to the aerosols. The negatively charged particles move
25 toward the positively charged tube walls for collection. Collected particles are then washed from
26 the tube walls along with collected mists. As the gas passes through the tubes, the first particles
27 captured are the water droplets. As the water droplets gravity drain through the electrode tubes
28 the collected particles are washed off and the final condensate is collected in the wet electrostatic
29 precipitator dished bottom area. A water spray may be used periodically to facilitate washing
30 collected aerosols from the tubes. The tube drain and wash solution ar-e-is routed to a
31 eeleetienthe SBS Condensate Receiver Vessels (HOP-VSL-00903/4).
32
33 High-Efficiency Mist Eliminators (HOP-HEME-0000lA/1lB/2A/2B)
34 Further removal of rdieaetive-aerosols is accomplished using the hHigh--eEfficiency mist-Mist
35 eliminater-Eliminator (HEME). The HEME miscellaneous treatment sub-systems also reduce
36 the dust-loading rate on the HEPA flilters. A-Each HEME is essentially a high-efficiency
37 demister that has a removal efficiency of greater than 99 % for aerosols down to the sub-micron
38 size. As the offgas passes through the HEME (HOP-HEME-OOOOlA/lB/2A/2B), the liquid
39 droplets and other aerosols within the offgas interact with High-Efficiency Mist Eliminators'high
40 off:::zcy m it mate filaments. As the aerosols contact the filaments they adhere to the
41 filaments surface by surface tension. As the droplets agglomerate and grow, they eventually
42 acquire enough mass to fall by gravity to the bottom of the unit, thus overriding the original
43 surface tension, friction with the filaments, and the gas velocity. These collected droplets are
44 assumed to contain the majority of the offgas radioactivity and will be collected in the bottom of
45 the High-Efficiency Mist EliminatorsHEME (HOP-HEME-0O1A/lB/2A/2B). The collected
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1 condensate will gravity drain into the SBS Condensate eelle-tien-Receiver Vessel
2 (HOP-VSL-00903/4). As the condensate flows down through the filter bed, a washing action is
3 generated that will help wash collected solids from the filter elements. However, some solids
4 may accumulate in the bed over time, causing the pressure drop across the filter to increase.
5 When the pressure drop across the Hih-Efficiency Mist EliminatorsREME reachess a
6 predefined level, it is washed with pr:ess-water to facilitate removal of accumulated solids.
7 Some insoluble solids may remain, and their accumulation will eventually lead to the
8 replacement of the High-Efficiency Mist Eliminators'BEME filter elements.
9

10 HEPA Electric Heaters (HOP-HTR-OOOOIB/2A/5A/5B) and Filters (HOP-HEPA-00001A/IB/
11 2A/2B/7A/7B/8A8B)-and-EBxauster
12 Next, the offgas is heated using an HEPA Electric Heaters (HOP-HTR-00001B/2A/5A/5B) to a
13 temperature above the gas streams dew point and then passed through dual set of HEPA Filters
14 (HOP-HEPA-00001A/IB/2A/2B/7A/7B/8A/8B) to provide high-efficiency submicron removal.
15 The offgas is heated to avoid condensation in the HEPA fFFilters. The P id
16 embined partiulate removal efficiency eater t an 99.999 I. When the differential pressure
17 drop across the filters becomes too high, they will be remotely changed out. The system is
18 eemprised-composed of two parallel HEME/Electric Hheater/HEPA fiter-Filter trains. The
19 offgas passes through one train while the other remains available as an installed backup.
20
21 Maintenance Ventilation Bypass
22 A maintenance bypass will also be installed, allowing the melter-Melter offgas to bypass the
23 Film Cooler (HOP-FCLR-00001/2), the Submerged Bed Scrubber (HOP-SCB-00001/2), and the
24 Wet Electrostatic Precipitator (HOP-WESP-00001/2).Thi soe r
25 IhW meler has been iled and the cold cap eliminated. The bypass line would feed gas--into the
26 secondary offgas system forHEME/HEPA filtration and other gas cleaning steps. Prior to
27 initiating use of the maintenance ventilation line, waste feed would be secured, and the melter
28 placed into an idle condition. No waste feed would be fed to the affected melter when the
29 maintenance ventilation line is in use. The Description ofHLW Vitrification Byvpass Events,
30 24590-HLW-PER-PER-03-001, provides additional information on HLW bypass events.
31
32 Vessel Ventflation Offgas Treatment

33 The vessel ventilation ofgas system prevents migratien of waste ecnt~-Eanates into the proceess
34 cells and potentially operating areas. It does this by maintaining thevaiuHL prcs
35 vessels under a slight vacuium relative to the cell. Thc composition of the ventilation air is
36 expected to be primrily airAwit slight chemical and radioactive particulate contamaination.
37
38 The vessel ventilation air is combined withi the melter offgas prior to entering the pr1iary offgaS
39 system high effliiony mist eliminators. The comibined air streamfs are treated together in h
40 remaining sections of the primary and seconidary off-gas treamnfft systems. A pressure control
41 valve is used to regulate the p~ressure between the vessel ventilation effgas systema arind the mele
42 offgac'system.
43
44 LW Pulse Ventilation System
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1 Gaseous ermiscrns are proaduced by pulse jet iiers anad teose flow diorer tae used to
2 ixand move wastes in the HLWI vitfification plant Th- ehausts from ireverse flow divorters
3 an'd pulse] otA rixers tbroughout the HLW ;itrification plant me collected in the pulse ventiato
4 systiiheaders. This exhaust is potentially contamtnated with aerosols and partidulatos. Electric
5 preheaters-eli~iiate liquid acrocoks aed reduce the relative humidity of the gas stream, as
6 -----cessgaI~~p before it enomerS Ih sysem -Pfilters. The1 gas is passed tbxoughTMA filters
7 to emve paielates tlat may be proaetf. When the differential pr-essu37e drop or r-adiatior. level
8 ae -rsnq thge filters behetofigh, they vill be remoetely ced ou.
9

10 4.1.4.3.2 Secondary Offgas Treatment System (HOP)

11 Figure 4A-29 presents a simplified process flow diagram of the secondary offgas treatment
12 system (HOP). There is one secondary offgas treatment train for each HLW Melter. The
13 combined primary offgas stream and vessel ventilation offgas stream is discharged to the
14 secondary offgas treatment system. The secondary offgas system will treat the combined offgas
15 to a level protective of human health and the environment. Specifically, the secondary offgas
16 treatment system will remove radioactive iodine, volatile organic compounds, and acid gases
17 0w4hN Aas required, to meet the fi~~ee-agjjjfl's air discharge requirements. The
18 secondary offgas treatment system consists of the following miscellaneous treatment sub-
19 systems:
20
21 * Activated Carbon Columns (H-OP-ADBR-OOO0lAIB/2A/2B)
22 - Silver Mordenite Columns (HOP-ABS-0000213
23 * Offgas Organic OxidizersTHEOy-SCO-00001/4)
24 * NGe Selective Catalytic Reduction Units (HOP-SCR-00001/2
25 * and a silver irdemte radieat Exchaners (HOP-HX-00001/213/4g
26 * Booster Fans (HOP-FAIN-OOO1A/BI1C/9A/9B/9C
27 * Stack Fans (HOP-FAN-sOmrOAm-B/8C/OAlIOB/OC'ad
28 9 HLW stack.
29
30 s ,eoat offga W trieatent slsetmI nsst fh w i ete rt m
31 aad, i.raetrs4 bet ,t.Ad 4i Tabl iM l rOE

32
33 0 I.alted HATlT44* A1r,-+-.,,,,,. 1 1,.-,-A

35
136 Activated Carbon Column (HOP-ADBR-00001A/B/2A/2B)

37 The Activated Carbon Column miscellaneous treatment sub-system removes volatile m
23 from the offgas. The activated carbon column will contain a total of four beds (two
39 2 Melter). The offgas normally flows through both beds in series. When gaseous mercury is
40 detected breaking through the leading bex the offgas flow is manually changed to make the
41 trailing bed the leading bed, and only one column is used while the exhausted bed is removed
42 and replaced. The flow is then changred to make the fresh bed the trailing bed.
43
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1 The activated carbon particles are batch loaded into the bed by Qravity. The spent activated
2 carbon is batch removed by gravity and a pneumatic conveyor for collection in containers. A
3 water fire suppression system is included as a precaution against activated carbon fires.
4
5 Silver Mordenite Columns (HOP-ABS-00002/3)
6 Two Silver Mordenite Column miscellaneous treatment sub-systems (one for each mMelter) will
7 be located in the HLW vitrification plant. The Silver Mordenite Columns will be used to remove

-8 gaseous radioactive iodine (1-129) and other gaseous halogens, such as fluorine and chlorine.
9 The eSilver mMordenite eColumns (HOP-ABS-00002/3) will consist of approximately 36 silver

10 mordenite adsorbers mounted in a bank configuration to a mounting frame within a housing.
11 Offgas will enter the upper (or inlet) plenum of each sSilver mMordenite eColumn, flow m
12 parallel through the adsorbers to the lower (or exit) plenum, pass through a replaceable roughing
13 filter, and exit. The columns' design will allow manual removal and replacement of adsorbers.
14 Adsorbers will be sized to fit into standard 55 gallon waste drums for disposal.
15
16 The silver mordenite adsorbers are essentially cartridges filled with silver mordenite. Silver
17 mordenite is a silver zeolite adsorption media in the form of cylindrical pellets. Halo gens will
18 react with the silver in the bed and become trapped within the matrix. Halogens are not loaded
19 uniformly within the &Silver mMordenite aAdsorber cartridges. Adsorption reactions occur
20 within an action zone (or mass transfer zone) that varies in length depending on the temperature
21 of the bed and the gas velocity through the bed. Halogens will begin loading at the beginning of
22 the silver mordenite beds and progressively load the silver through the column until
23 breakthrough is reached at the end of the column. Once halogen breakthrough occurs or a
24 predetermined lifespan is reached, the silver mordenite adsorbers will require replacement.
25
26 Offgas Organic Themal Catalytic Oxidizer/Redueef Unit-(HOP-SCO-00001/4) and NO,
27 Selective Catalytic Reduction-Uniter (HOP-SCR-00001/2)
28 A catalyst skid-mounted unit with a combined Offgas Organic Oxidizers (HOP-SCO-00001/4)
29 and aNO, Selective Catalytic Reducers (HOP-SCR-00001/2) miscellaneous treatment
30 sub-systems will be used Tto remove products of incomplete combustiom; volatile organics
31 compounds, carbon monoxide, and NO-nitrogen oxide compounds in the offgas stream, _d
32 possibly acid gases (depending on the halogenated volatile organic compound present in the
33 stream) a catalyst skid mnted unit with ambined thermal Offgaa eata O
34 G s eleotHoPS cleotive catalytic Catalytic re duotion
35 uiif ffHCP SCR 002221)21 bei used. In this these misoelaneous umttreamn cuIyses
36 org-aci compounds afc oxidizod to car-bon dioxide, water vapor, and possibly aceid gascs
37 (depeing on the halogenated volatile organic compound present in the stream). Abse NO
38 isnEitroen opq xides- are reacted with awmenia to reduce it to nitrgon gas and water Nzapcr.
39
40 The offgas is first treated in the Offgas Organic Oxidizers (HOP-SCO-00001/4) where organic
41 compounds, carbon monoxide, and possibly acid gases are oxidized to carbon dioxide and water
42 vapor. These reactions are exothermic. The Offgas Organic Oxidizer operates at a temperature
43 low enough to prevent the formation of additional nitrogen oxides.
44
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1 After the Offgas Organic Oxidizers (HOP-SCO-00001/4). the offgas is heated through a plate
2 heat exchanger and an electric heater to bring the offgas up to the operational temperature of the
3 NO. Selective Catalytic Reducers (HOP-SCR-00001/2).
4
5 The heated offgas enters the NO, Selective Catalytic Reducers (HOP-SCR-00001/2), where
6 ammonia is iniected through an atomized spray and allowed to mix with the offgas. The
7 nitrogen oxides are reduced by the ammonia to nitrogen gas and water. Two sets of NO,
8 Selective Catalytic Reducers (HOP-SCR-00001/2) are arranged in series. The offgas is treated
9 through the first of the NO Selective Catalytic Reducer (HOP-SCR-00001). After the first NO

10 Selective Catalytic Reducer (HOP-SCR-00001), more ammonia is injected into the offgas to
11 allow further conversion in the second NO Selective Catalytic Reducer (HOP-SCR-00002).
12 The reduction reaction is also exothermic, significantly increasing the offgas temperature. The
13 hot offgas is the heating media for the heat exchanger discussed above. The cooled offgas
14 stream is then directed to the Caustic Scrubber for acid gas removal and final cooling.The
15 volat- .. g" A- eepen sat'by unitf-.,~.,4

16 MHOP SCC 0000114) oprae a smwh lw.__mprue __g__ p _f i-F I.

18 beg-iningof-theuit. This arrangement also prevents the fodation of N O4
19 tbhrough the volai orai opud catalyst froem the oxidation of ammonia, which is added
20 after the g- ge tho, tgani compound catalyst. Further offgas heatng occ
21 through the volatile orai op ds catalyst, as the r-eactions eccurring are exztiaernRi
22 ahaf-iisntg4FeOhe.
23

25 4 it tra-vels through the heat recovery, t, wbich is a plate heat vechanger. Thehetin
26 medium used is the exhaust from the NIzectve satalytic eoidkzerrdueerRedEuotio.ner
27 unt(HOP 5CR 00010 . The cccl ofgseneste ld side oef the heat recovep;- then passes
28 thogh anelctieater to bring. th neperatue up to that reqie for th-Ofas volatile
29 1 gii emen eataly -. 'ii1 qa~,t l xizr iiM na the NG, ss.t+A

30 reue ooeae
31
32 *Aer th Qfg teat ± 5 . 4r~~ggr. eemw'n eaaythfnleta~ ~izr
33 offgas enters the NO
34 wherce gaseouas awfna is iijccted tbrough an atomized spr-ay anRd allowed to mixE with the
*35 offga. Animoenia is added so that the NOnitezegoid eduction resetionas can be carried out.
36 Redxietien-ef'O itroenoxde*i also on ethR-mic rcactionj, therf ,i infcnl
37 increases the offgas emperature. This hot offgas then enters the hot side of the-heat rcoer
38 uni tt heat the incomintg offgas. The cooled ofgas stream is; thenfietdtotesle
39 merdEenite column for iodine and acid gas removal.
40
41 Sil-ver Mrdte Go~
42 The silver nordenite eol -iskpreentte, reoehlgn auh as radioactive iodine, fluerine,
43 and chlorine from the melter offgas. Sivr 4moarden -ite is anm bsorb ent ini the form eof cylindrica
44 pellets contained in cafrdgas. The absorbent is expeoted te losc effecti-veness over time d
45 wil -rcgmrie replaceen~t. Halogens raet wit the silver in. the b ed- and are trapped withain the
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1 ma.x. Loading begVis at the t ofthe silver mordeito beds and progressively load the silve
2 trough the olum until breakthrough is reached at the end of the coluhm. Absetinea
3 eer tin a r-eastien zone (o mass trnsfe zrion at varies i ongth depnding En the
4 tempL adre of the bed and the gas vItloesi through the bed. The aro zo W l rtcesn
5 silver mordntc bed is readily apparent though the use of a frasparentclni' sincee the there i
6 aeoelor cunge as the acio rrest The siver MeTdte pelles o l h gevetlor fsro
7 white, to yellw; and finally a pui e color, once the siler is eensumed. The calumn struere is
8 siI dtti abnbdasre.The t 0 0 lunp" is not a twnM like stuottire, but is instead
9 banThe absobentcaidges alwf

10 maanual remoeval and r~cmn whn eied or after a predaetemined life span, and are sized
11 to fit into standard Waste conatainers for Elidosnhfeet feet fee
12
13 44-"~4.1.4.4 Process Vessel Ventilation Offas Treatment System (PVV)

14 The process vesse ntilation-ai neff edas system consists of offgas pipe. This miscellaneous
15 treatment sub-system equiment prevents migration of waste contaminantes into the process
16 cells and potentially operating areas. It does this by maintaining the various HLW pr cess
17 vessels under a slight vacuum relative to the cell. The composition of the ventilation air is m
18 epected. to be primarily air with slight chemical and r-adieactivemixed waste particulate
19 contamination.
20
21 The vessel ventilation air is combined with the melter offgas prior to entering the primary offgas
.22 system high-efficiency mist eliminators. The combined air streams are treated together in the
23 remaining sections of the primary and secondary offgas treatment systems. A pressure control
24 valve is used to regulate the pressure between the vessel ventilation offg-as system and the melter
25 offgas system.
26
27 ,-,e - flY UT tn s ....ts.+ f .a 1 et Ap+t44 '.''Mm
28 andiaantr A1bevede n l
29

32
33 444.44.1.4.5 HLW Pulse Jet Ventilation System (PJVf

34 The.PJV:system consists of the following miscellaneous treatment uit-sub-systems:
35
36 - HEPA 4Filters (PJV-HEPA-00004A/4B/5A/5B)

37 - Electric hHeaters (PJV-HTR-00002)

38 * Pulse Jet f ans (PJV-FAN-00002A/B)
39
40 Gaseous emissions are produced by pulse jet mixers and reverse flow diverters that are used to
41 mix and move wastes in the H{LW vitrification plant. The exhausts from reverse flow diverters
42 and pulse jet mixers throughout the HLW vitrification plant are collected in the pulse ventilation
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1 system headers. This exhaust is potentially contaminated with aerosols and particulates. Electric
2 prehHeaters (PJV-HTR-00002) eliminate liquid aerosols and reduce the relative humidity of the
3 gas stream, as necessary, before it encounters the system HEPA iilters (PJV-HEPA-00004A/
4 4B/5A/5B). The gas is passed through HEPA 4Filters to 'remove particulates that may be present.
5 When the differential pressure drop, theywill be remotely changed out.
6
7 R ,A1,A+,+,,

7 -. , Re~e 14A, d-'Se.-llaneItrtet sub svsleta ta T ron an d ekdtei
8 sv___________b__ _7_bIeM1-.JG

9
10 414-54.1.4.6 Radioactive Liquid Waste Disposal System (RLD)-System

11 Figure 4A-31 presents a simplified process flow diagram of the radioactive liquid waste disposal
12 system (RLD). The primary functions of the RLD tank system are to receive, store, and transfer
13 various effluents from different HLW treatment systems for collection ad handlng. Various
14 operations, such as neutralization, mixing, and sampling of the waste, are performed by these
15 systems as required.
16
17 The RLD system contains feir-tbree vessels-tanks located in the HLW vitrification plant wet
18 process cell:
19
20 & Acidic waste-Waste vess4-Vessel(V3O52RLD-VSL-00007)

21 e Plant wash-Wash and dmiris-Drains vessel-Vessel (V3450032RLD-VSL-00008)
22 EDeeontamination effluenlt collecion vessel C3';.009)

23 e Offgas drains-Drains e&eleeten-Collection ve-Vessel(V350-&'RLD-VSL-00002)
24
25 The RLD system receives r :dioaetve-mixed waste effluent from the Meler Offgas Treatment
26 P:es ystem (HOP) system, the HLW canister decontamination handling system (HDH), and
27 periodic plant and vessel washes within the HLW vitrification plant.
28
29 These effluents include the following: submorged bed scmbbcr purge, wet electrostatic
30 precipitator drain, high efficiency maist eliminaator drain, canister deconftam~ination waste, various
31 plant and vessel washes, sump 'wastes, and miscellaneouis radioactive drains, includingt veSe
32 vent, bulge, and cabinet dainm
33
34 * Purge liquid from the sSubmerged bBed sScrbbers (HOP-SCB-00001/2)

35 * Drains from the wWet eElectrostatic pPrecipitators (HOP-WESP-0001/2)

36 e Drains from the hHigh-eEfficiency mMist sEliminators (HOP-HEME-OOOO1A/1B/2A/2B)

37 * Various plant and vessel washes and suim water

38 * Miscellaneous radieaetivenixed waste draiiastreams, including vessel vent,-aad bulge, and
39 cabinet drains and canister decontamination effluents
40
41 Th e nia purpose of the RED is to handle liqd waste for interim storage and transfer to
42 prtetetfacilities where the waste is zither reyled to' th rceso sent to the LERFPTF.
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1 Various operations such as neu-tralizati on, mixing, and saimpling of the waste ar performed-by
*2 thesesystms as required.
3
4 Acidic Waste Vessel (RLD-VSL-00007)
5 This vessel collects liquid from the eubmerged-Submerged bed-Bed scrbber-Scrubber
6 (HOP-SCB-0001/2) and the submerged-SBSbe4 sebbe - -eCondensate eelleetierReceiver
7 ==vesse1Vessel (HOP-VSL-00903/4). The collected liquid waste consists of submerged bed
8 scrubber purge, -wet electrostatic precipitator drain, and high-efficiency mist eliminator drain.
9 Sampling will be performed via-byan automated sample system to characterize the liquid waste.

10 The contents are transferred to the HLW effluent transfer vessel p\12@02) PWD system in the
11 pretreatment plant for treatment, as required.
12
13 Plant Wash and Drains Vessel (RLD-VSL-00008)
14 This vessel collects drains from the wet electostati :Titatrs (HOP "ESP 00001/2) and
15 washe-frana-vessels, sumps, and plant washes within the HLW vitrification plant, including
16 wash water from cell waRefloors, equipment exterior surfaces, stainless steel cladding, and
17 bulges. This vessel also collects the C3 area fire water. Sampling will be performed via-by-an
18 automated sample system to characterize the liquid waste. The contents are transferred to the
19 HPLW effluent transfr Wvessel (D2002)PWD system inkthe pretreatment vlant for treatment, as
20 required
21
22 Decontamination Effluent Colloeticn-Vessel
23 This vs reW liquid waste from waste neutalization vessel 0T33002). Sampling wilb
24 Ferfoned viia an auto sampler- to characterize the liquid waste. The centents are trantsfened to
25 the HLW effluent transfer vessel @112002) in pretreatn
26
27 Offgas Drains Collection Vessel (RLD-VSL-00002)
28 This vessel receives condensate from the HOP duets-pipes and PJV drains downstream from the
29 hHigh-eEfficiency est-Mist elimineteT-Eliminator (HOP-HEME-00001A/lB/2A/2B) during
30 off-normal operation. The contents are transferred to the plant-Plant wsh-Wash and drains
31 Drains 4esseVessel (RLD-VSL-00008) in the HLW vitrification plant for processing.
32

34 or prevent the fcloing eondition:
35
36 flLevel indication: Level in to~ vessel is monitored for process ecudition and status. High-lve
37 alarm alerts operators to high fill condition3. High high level will1 result in the stop of the
38 incoma~ing transfer. Low -level alarm alerts oer@aor to low fill conditionl. L Co A w "R levlMil
39 resul in the stop of outgoing transfor.
40 2Teiapcraue idication: Tempemue in the vessel is mcenitcred for procesBs cond1iin n
41 status
42 2]Densityf indication: Denity is mnirtced for process conditioni and status. The density is also
43 used to deteiie the liquid level.
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1 EPressure indicator: Vessel vacuium is moenitored to asstL-e contaminated var containment.
2 The pressurea is also used to dete~ine thec liquid le-vel.
3 Prevent receiin waste whe-n the vessei is at Ugh high liquid level.
4 EThe pump and nixer are cut oeff at low low liqud level.
5 ElThe pump will stop tansfer if the destination vessels (into4h pretreatment plant or withn th
6 HIWA Ntnfication plant) reach high high liquid lexel

7

8

10
11 44464.1.4.7 LHLW Glass Canister Handling Process

12 The IHLW glass canister handling will consist of the following systems:
13
14 * HLW canister receipt handling system (IRH}-syste:

15 - HLW canister pour handling system (HPH) -yetem

16 * HLW canister decontamination handling system (HDH)-system

17 * HLW canister export handling system (HEH) syste

18
19 The individual systems and their primary functions are described below:
20
21 4AA-,4,6HLW Canister Receipt Handling System (HRM -Sytem
22 The primary function oftis system is to import clean caniste into the facility. The HRH
23 system consists of the equipment, controls, and interlocks required for importing a clean canister
24 into the plant. This system consists of the canister import truck bay, the canister import
25 balgeroom, and the canister import tunnel a the canister the hadling
26 ee e. These areas are located on the south side of the plant.
27
28 The HRH begins at a tukbyw ecanisters arc first broeught within the fu1W vitriflcation
29 pl3nt. n -- iport bul ge is located in the truck bay ona the north wall and on the south side of the
30 import tunnel. The bulge is intended to prve- ' separa--te air space between the Cl trauck bay,
31 andR th 3ipottne during canistrimot
32
33 An verhead crane, stationed in the truck bay, will1 unload shipping canisters from the transport
34 track. The shipping c anisters will be placed in the sta ging ar-ea who- lre receiving personnel wl
35 inspect the canister pcaigfrsh3iping damage. The rane will then remove an individual
36 ILW canister from the shipping canister and plazc it on the inzpetionirotation table. The lid
37 vi4 be removed, and both the canstr and the lid will be inspected for cleanliness, damage, an
38 comipliance with new product canister specifications. The canister identification number is

39

40 nuamber that will be entered infto the plant tracking system to allow tracking ef the eanister
41 thruegheat the plant-
42
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1 After Lhe canster inspecien, the import bulge roller shutter door wi4l be opened and the tal
2 will rotate the canister inuto the vertical position. This is required before introduction in~thg
3 caister handling cave becautse all1 process sequenes arc designed to handle a vertical canisterF.
4 The canister lid will be reoplaced and the overhead monorail hoist and grpple -- ll411a and
5 suppbeing released fro e table. The.mdnoraiwilllift and transferthe
6 canister into the im~port bulge. The canister will1 either be set in the import buffer racks or Plaeesdi
7 in the import bogie. Ahen the canister is transferred to the import tunnel, the sealed hatch is
8 eponoed and the canister is lowered inato the import bogie bew. Once the canister is loaded into
9 th eithe grapple is released and withdrawn and the hatch is -----ed. The bogie is tranfere

10 to the canister handling cave. The canister handlng cave's shielded hae s then ope-ned and the
11 caGtrhnln aecrane raises the canister into the canister handling cavye. The hatch is
12 closed and the canister is taken toe caiserhadlngcaebuffer storage area rack. The
13 canister identification number wil be logged it. the -plant infcrmaien nzNwork as being ente-red
14 i4e-heproeess.
15
16 The sequence of operations and the equinment used for canister import are as follows:
17
18 * The shipping crates are unloaded from the transport truck with the canister import crane and
19 herizontal canistgr ladplaced in the staging area.

20 a The canisters are then individually removed from the shipping crate with the herizental
21 canister orap~lcs, and set on the canister inspection/rotation table.

22 * The canister import room roller shutter door is opened and the canister inspection/rotation
23 table rotates the canister to vertical. The canister import monorail hoist and graple lift and
24 transfer the canister to the canister import room. The canister is either set in the canister
25 import buffer rack or placed in the canister import bopie. When the canister is transferred to
26 the canister import tunnel, the shielded clean canister import hatch is opened and the canister
27 is lowered into the canister import bogie below, and the hatch is closed and sealed.

28 * The canister import bogie is transferred under the canister handling cave to the shielded
29 canister handling cave import hatch location. The canister handling cave hatch is then
30 opened and the canister handling cave crane and grapple raises the canister into the canister
31 handling cave. The canister handling cave import hatch is closed and the canister import
32 bogie is returned to under the clean canister import hatch.

33
34 Instrumentation, alarms, controls, and/or interlocks will be provided for the HRH system as
35 follows:
36
37 IgSealed hatch will be interlocked with the shielded hatc-h
38 Pe ~-R-ona-l acce, s s do er to impeaft Vaael YAUlI b e irnterlocked with gamvsa m niitorns

39 e Shielded-Sealed hatch will be interlocked with canister import room roller shutter door
40 preventing back-flow of C3 air into canister import room or truck bay

41 * Prevent rotation/inspection table from rotating when roller shutter door is closed
42 Q The import tunnel sealed deor is interlocked with the import hach
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1 a SweteThe HRH system will be designed such that only one door or hatch will be open at
2 any one time

3 * Pfede- Gamma interlock will be provided to prevent shielded personnel access door in
4 canister import tunnel from being opened when radiationicontamination levels exceed limits
5 or if the canister handling cave import hatch is open

6 * Previ4::Gamma interlock will be provided to prevent clean canister import hatch in the
7 canister import room from being opened when radiatioD/contamination levels exceed limits
8 or if the canister handling cave import hatch is open

9
10 44-4.76.HLW Canister Pour Handling System (HPH Sstem
11 The primary functions of thesystem HPH system are to transport empty product canisters and full
12 IIHLW canisters within the plant and perform product canister sampling, canister closure, and
13 canister rework activities. 1555te:-The HPH system includes the canister handling cave, which
14 includes two weld stations. The crane decontamination and crane maintenance areas are also
15 part of &Ystemthe HPH system, located west of the canister handling cave. Pour tunnels no. 1
16 and no. 2. which includes the bogie decontamination and maintenance areas, are also part of this
17 system.
18
19 The primary functions of this system are to provide equipment to the transport canister, provide
20 equipment for decontamination and maintenance, and te-provide equipment for remote viewing.
21
22 The primary functions of this-systetuthe canister handling cave are as follows:
23
24 DTranspot MILW canisters b etween the canister handling cave and meilter pent- station
25 B Provide a transfer router for seconidary waste and equint for decontaminationl and
26 maintenanee
27 -Transpert II{LW empty and filled canisters to interfacing process system~s
28 D Provide cooling buffer storage prier to welding
29 DFleovide lag storage prier to canister dacontamination

30 ~tging emgpty cani-sters for fillin~g and full canisters for cooling
31 9Provide buffer storage of canisters
32 1] crane decontamination and mainteniance

33 flExport of consumables
34 flPrepac RiHI, canisters fcr welding
35 2 Weld canister lids

36 UProide glass sh-ard sanipin

37 -
38 URefok defective welds

39 * Receive canister from Zyt~-HRI{H system canister receipt handling
40 * Transport emty canister to iMnort racks

41 * Transfer empty canister to pour tunnel 1 or 2
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I a Receive full canister from pour tunnel 1 or 2

2 * Transport full canister to cooling rack

3. * Transport canister to weld station

4 * Transfer canister to wvstem-HDH system canister decontamination handling

5 a Provide equipment for canister import and buffer store
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

This section focuses priarily on Pour Tunnel 1; however, Pour Tunel 2 will be utiized to
support a second melter, as neeess-ty The 6quipmeu for Pour Tunnfel 2 vAil1 be similar to tha
provided for Pour Tunnel I but wi be inalled later to support the send-mektordescribes
activities that will be performed in HLW pour tunnel no. 1 (H-B032) and pour tunnel no. 2
(H-BO05A)

Pour Tunnels
The pour tunnels are located south of the melter oa"v" and run in the north south direction. The
bogie and rails extenad further under the melter ca-ve under the maelter allowing a stanadby bogie t
be pesitioned ider the melter when the process b ege is in the peour position. The rails wil b
isolated frdm the melter cave -44t -steel contami- atin co4obaflr.Te bogia
decontamination areas are located south of the melter caves. Viewing-idw ad master slave
manipulators -r proidd fr achboiat the -21 Rt level and extend from -north-south beneath
the south end of the m~elter cave to an archa below the -canister handling cave. Boi
decontamination is performed in the tunnels, and bogie maintenance areas are provided in a
designated shielded area at the south end of the tunels. The tunnels will have a hatch that
segregates the pour tunnels and the canister handling cave. The tunnels will also have a bgie
maintenance shield door. The bopie maintenance area has a shield personnel access door and a
~roof access plug from the corridor above. The pour tunnels are designated as C5 areas.

When a canister is required for filling, it is takeni out of the buffer rack in the canister handling
cave using the canister handling cave crane and transferred above the appropriate pour tunnel
hatch. The hatch is opened and the canister handling cave crane loads the empty canister into
onto the pour tunnel bogie, The grapple is releaed and raised and the hatc is closed. The bogie
travels north to the lidding device. At the lidding de-vice, the primary boagie mo-ves up to the
standby bogic and latches cute it. The primary bogie is then iapppfig position-ith-he-ld
removed. Th tnbbgie is shunted alonig the track until th 4rmr- oiei npsto
under the pour spou. The primary bogie is then in posiin t1he pour spo-utis lowered ontoThe
canaister is positioned below the iour spout connected to the canister flange, and the canister is
filled with -glass. Caniister filling is con~trolled anfd monitored by th anister level detection
System

After completion of fillings,, the canister remains at the pour spout for approximately one hour to
allow a "skin", 'to form over the glass wheW-that provides A seal to prevent additional offgassing7.

Thepor pou i tenrefracted an the- priar boiesunoked, ad moived back. This
sequencee also meos the stand by bogia back under the pour spout. The filled canister is
allowed to cool prior to ,removal from the pour tunnel. The primary bogie is thenR unlatc-hed from
the standby bog>a andAtter cooling, the canister is moved south in the pour tunnel until it is
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1 beneath the canister handling cave hatch. The hatch is opened, the canister handling cave crane
2 removes the full canister, and the hatch is closed. The filled canister is then cooled in cooling
3 racks in preparation for welding the lid in place.
4
5 Canister Transport
6 System-The HPH system supports both HLW mMelters (FHMP-MLTR-00001/2). IHL
7 eCanisters are transported within the canister handling cave by means of an overhead crane. A
8 standby crane is available in the event of the primary overhead crane failure. Viewing windows
9 and camera are provided for viewing of equipment and operations within the cave area.

10 Integrated networks of programmable logic controllers, which form part of the P-CSprocess
11 control system, are used to control the mechanical handling.
12
13 The-eClean canisters is-are transferred from the-system-the HRH system to the-sstem-the HPH
14 system through the canister import tunnel hatch. The hatch opens and the handling cave crane
15 raises the canister into the canister handling cave. The hatch is closed and the canister is taken to
16 the buffer storage area racks. When a canister is required for filling, it is taken out of the buffer
17 rack using the canister handling cave crane and transferred above the appropriate pour tunnel
18 hatch. The hatch is opened and the canister is lowered into the pour tunnel bogie below. The
19 grapple is released and raised and the hatch is closed. The bogie travels to a position under the
20 pour spout. As the bogie moves into position under the pour spout, the pour spout glass catch
21 tray is pushed back and signals that a canister is present. A proximity switch detects that the
22 bogie is in position, the bogie is then locked into position, and the canister is filled with glass.
23 Canister filling is controlled and monitored by the canister level detection system (system HMIP
24 melter process). After the canister is filled with glass, the crane located above the hatch transfers
25 the filled canister to the buffer/cooling rack where it is allowed to cool. After cooling, a crane
26 transfers the canister for lid welding, sampling of glass, and/or rework. The canister is lowered
27 into the welding station table and the grapple released from the canister. After the welding
28 station operations, the crane transfers the canister baek-to the eeeling-buffer stora -e racks or to
29 the decontamination system rinse bogie, via the decontamination hatch.
30
31 The canister handling cave is classified as a C5 area; therefore, meet-activities in the handling
32 cave will be handled-conducted remotely. This will be accomplished with viewing windows,
33 cameras, manipulators, and overhead cranes. Windows are strategically located above the
34 transfer hatches for viewing the canisters as they are raised and lowered. The crane
35 decontamination area is located on the west end of the canister handling cave. The
36 decontamination area is classified as a C-53/C35 area. The crane maintenance area is located
37 west of the crane decontamination area. The crane maintenance area is classified as a C3 area.
38
39 Canister Weld, Glass Sampling, &-and Rework
40 The following system kuPPorts both HLW mMelters (HMIP-MLTR-00001/2). The canister lid
41 welding, glass sampling, canister inspections, and rework will be performed at one of two
42 welding tables-stations located along ene-the south wall i--of the canister handling cave.-On4y
43 tn tae will be e up with egua:neot -nitiallt btA the seoEnd table may be outftedinicated
44 to the first table to support a second melter at a later date. Each table-vAil be-setstation is located
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1 next to a shield window. Master-slave manipulators, closed circuit television, and lights wi-4
2 beare provided when thoy arce reguod fcr op eratioto assist weld station operations.
3
4 After the canister is cooled in the canister handling cave, the overhead crane moves the canister
5 from the cooling rack into a port on the welding table. The canister is weighed and confirmed to
6 be below the maximum allowable weight. While the canister is being lowered, cameras inspect
7 the outside of the canister. Typically, glass waste residue is not expected on the exterior of the
8 canister. However, prior to welding the lid on the canister, the canister is inspected. If glass is
9 found on the canister, the glass will be removed using a needle descaler manually operated with

10 the master-slave manipulator. A vacuum system will be used to capture the removed glass and
11 prevent the spread of debris. The canister is then checked to confirm that its temperature is
12 within the allowable range for welding. This is done using a thermocouple at the weld station-
13 Thcn the lid is remoivcd uising a lid lifter, aad roguirod ispeotions, such as glass fill height-or
14 fei: debris in:side the eaistcr, arc perfrme. Glass samples are collected using an
15 master-slave manipulator-operated glass sampling tool that uses a vacuum to draw shards of
16 glass from the top surface. These shards are then transferred into sample vials and transferred to
17 the laboratory using a pneumatic transfer system.
18
19 The lid is placed on the canister and welding is performed using an automated welder.-The
20 we-iding torch has ana arc voltage controllod head and tho ability to remstcly control the torch
21 angle, travel speed, and travol dircoti. The welding parameters are recorded in the plant
22 tracking system. The finished weld is visually inspected using in-cave inspection cameras.
23 Rejected welds may be repaired by re-melting the weld, mechanically removing the weld and
24 re-welding, or welding a secondary lid over the primary lid. Metal dust and slagrsi o
25 reworkA4 wile romevod uising a lecalizcd B~EPA vacuumi to minimize the sproa o
26 eentaminatien. The sealed canister is then transferred to the HLW Canister Decontaminatio
27 Handling-Ssystemthe (HDH) system.
28
29 Instrumentation, alarms, controls, and interlocks will be provided for the fHLW canister
30 handling system to indicate or prevent the following conditions:
31

37 eper-atien

38 * The crane decontamination shield doors is-are interlocked with the crane maintenance shield
39 door to prevent both sets of doors from being open eenerentlysimultaneously
40 UThe shielcde doer in th& rae aeten aca is interlocked NNth the crae maintenace
41 shield dooer. Th0 e or is also intarlocked with a garnma momtor to pr evont opening when a
42

43 *Interlocks will p revent the inadvertent access of nersonnel or eciuinment movement
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1 gProceess cranes are finterlocked such that the i hists ean onily be lo'Wered at designated
2 positions i automfatic mgode, and if ever hatches, wheni sigal confifiis door is in open
3.
4 QlProoees s crnes r-:e iatetloo ked with the hoists such that the crates con ol oewt h
5 grappl at transpot hght.

6 UThe process cranos are interlocked sth that they carnot attemt to enter the crane
7 deontaination area wElesB the cane decont nan siield doer is open.

8 - The bogie maintenance shield door is interlocked with the shielded personnel access door to
9 ensure that personnel do not enter the bogie maintenance area when the bogie maintenance

10 shield door is open.

11 - Radiation monitoring equipment is interlocked to the shielded personnel access door to
12 ensure no personnel are able to access the maintenance area if a radiation/contamination
13 source above prescribed limits is present.
14 IThe bogie sleve detector is interlocked toe ie m9 l nt30.enauce shield door to ensure the
15 slcove is remoiived froam the bogie beforo the bogie enters the maintenanoc area.
16 Urni interlock v.4th ensirc that the canster lid hasbeen rem~oved before glass fiMing can tak
17 Pk- .
18
19 HLW Canister Decontamination Handling System (HDMH
20 Figure 4A-30 presents a simplified process flow diagram of the HLW canister decontamination
21 handling system (HDI). The primary function of this system is to decontaminate the IHLW
22 canisters; and to swab and monitor IHLW canisters, and decontamitnat the HDH equipm
23
24 The HDH system includes the process and equipment to perform the cerium nitrate canister
25 decontamination process, surface swabbing, and swab monitoring process. The followin
26 vessels and their associated ancillary epuipment are included in the HDH system:
27
28 * Canister rRise bB::gi PdD:::n vV- einse.Tunnel Canister Rinse Vessel
29 (HDH-VSL-00001)

30 e Waste nNeutralization vVessel (HDH-VSL-00003)

31 - Canister dDecon vVessels (HDH-VSL-00002/4)
32 The R4L12W canister will be maniaged above floor level in the decontamination cave and below
33 floorlevelin therinse ad transfer tunnels etih en a bogie or suspended by crane.
34
35 The HDH sYstem consists of a canister rinse tunnel, canister decontamination station, swabbing
36 and monitoring station, bogie maintenance areas, crane maintenance area, and canister transfer
37 tunnel. The dstation is located in front of a viewing . The
38 decontamination system consists of two stations: the decontamination station, which is located
39 in-cave, (caaister decontamnination vessel, waste neutraliation vessel, and two breokpets to
40 waste neutralization tank) and a mixing station, (including itrie acid addition tak, cerium
41 a n ta, a hyrgen peroxide addition pot) which is located out-cave. Vertical
42 separation between the stations facilitates gravity flow of process solutions from the mixing
43 station to the eCanister dDecontam-inatie *e&sele Vessels (HDH-VSL-00002/4). Beneath the
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1 canister decontamination cave is a canister rinse tunnel and a canister storage transfer tunnel.
2 The canister rinse tunnel includes a bogie decontamination and maintenance arca and houses the
3 canister rinse bogie, which transfers the canister from the canister handling cave to the canister
4 decontamination cave while performing a prewash at an intermediate station. The canister
5 storage transfer tunnel houses the canister storage transfer bogie, which transfers the
6 decontaminated canisters from the canister decontamination cave to the canister seageexvort
7 cave.
8
9 A filled, cooled, and welded IHLW canister is initially transported to the-s-stemthe HDH system

10 via a crane located in the canister handling cave. The ]IHLW canister is loaded ente-into the
11 canister rinse bogie, and washed in a sealed areavessel using low-pressure demineralized water
12 to remove loose contamination. This water wash is performed in a-eetai the eCanister
13 fRinse bBo Rie dDecon vVessel (1DH-VSL-00001) mounted on the canister rinse bogie, which
14 travels from below the canister handling cave to below the canister decontaminatien cave. After
15 the water wash, the canister is transferred by a crane to the canister decontamination vessel for
16 further decontamination by chemically etching a thin layer of stainless steel from the canister
17 surface, using cerium ion in a dilute nitric acid. The canister is then washed with nitric acid,
18 followed by a second washing with de-ionized-mineralized water. After draining de-mineralized
19 water from the eCanister dDecon vVessel (HDH-VSL-00002/4). the canister remains in the
20 vessel to dry 5-4eil tThe decontamination fluids are pumped into a wWaste nNeutralization
21 mzessel Vessel (HDH-VSL-00003) to which hydrogen peroxide is added to neutralize remaining
22 cerium ion. Following neutralization, the fluid is transferred to the plant waste stream and it e
23 beor recycled back into the HLW melers-Melters via the pretreatment plant. The
24 decontaminated canister is transported by overhead crane to the canister swabbing and
25 monitoring area.
26
27 After decontamination and drying, the canister is swabbed using an automated power
28 manipulator. If the contamination is below acceptable limits, the IILW canister is placed into a
29 canister storage transfer bogietiocated below the canister decontamination cave floor, and
30 transported to the HLW canister export handling system.IILW canisersthatec te
31 conftamaination limgits arc returned to the deconftaminationa and swabbinag station for frt~hc
32 processing. Swabbing and monitring results arc rccorde
33
34 In addition to the iAnstrumentation, alarms, controls, and interlocks addressed in section 4.1.4,
35 the following will be provided in for the HDH system to indicate or prevent the following
36 conditions:
37
38 e Interlocks will be provided on bogie decontamination/maintenance area shield door to protect
39 plant personnel from radiation and contamination exposure.

40 * Interlocks will be provided on crane maintenance area shield door to protect plant personnel
41 from contamination exposure.

42

44 and pamer will be provided in Table W10.E.G.
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1
2 HLW Canister Export Handling System (HEH)-Syst:m
3 The primary functions of this system are to previde storage of tstore filled IHLW canisters in
4 strge-racks, transfer the IHLW canisters into the canister 6tage-exnort cave, load the IHLW
5 canisters ente-j__ product casks, evaluate product casks for contamination, and load IHLW
6 product casks into transport vehicles. The -IS eThe HEH system consists of a canister Storage
7 export cave, a cask handling tunnel, a cask loading area, and a truck bay, and is equipped to
8 support both HLW mMelters (HMP-MLTR-00001/2).
9

10 The-dDecontaminated IHLW canisters are transferred to the canister sterage-export cave from
11 the-system-the HDH system using a bogie and an overhead crane and placed in the canister
12 storage racks. When a IHLW canister is ready for exporting to an appropriate Hanford Site TSD
13 unit, a dedicated transport vehicle is dispatched to the IIHLW truck bay. The empty product cask
14 is removed from the vehicle and placed on a cask transfer bogie located in the cask handling
15 tunnel. The bogie transfers the cask to a lid lifting station where the lid is removed, and thento a
16 canister receiving station. The IhLW canister is visually inspected in the canister storage cave
17 and its identification confirmed. After the inspection information is recorded, the canister is
18 lifted by overhead crane and placed into the product cask. The bogie then returns the cask to the
19 lid lifting station where the lid is replaced and bolted. The product cask is then transferred to the
20 export station where the cask is lifted by an overhead crane and placed on the transport vehicle.
21 Swab samples are taken, and when the cask exterior is verified to be below the acceptable
22 radioactive contamination level, the cask is transported to a Hanford Site storage facility.
23
24 Closed circuit television cameras will provide general viewing of the canisters and the storage
25 area. Descriptions of inspections of ]IHLW canister storage areas are included in Chapter 6 of
26 this applieatieopermit. An IHLW canister tracking system will retain required information such
27 as the IHLW identification number, weight, and dimensions of the IHLW canisters.
28
29 In addition to the iistrumentation, alarms, controls, and interlocks addressed in section 4.1.4,
30 the following will be provided for the HEH to indicate or prevent the following conditions:
31
32 * Interlocks to prevent the canister storage cave import hatch and the canister storage cave
33 export hatch from being open at the same time

34 * Gamma monitoring and keyed interlocks to prevent the cask export hatch from opening when
35 high radiation levels exist

36 91lnterloc ek tca prev ent c-ask han di Bg cr an e mov em ents into the truck b ay unl es s the trucek b ay
37 inner roller shutter
38 Elhterock to prevent the t~ek bay inner roller shutter deer closing if the hcistoask is in dlangr
39 Zene
40 fllntereak to prevent cask handling bogie travel to cnsestaecve exis cii hatch uniless the
41 cask lid is Freved and the cask export hatch is closed

42 * Interlock to prevent the canister storage cave export hatch from being open at the same time
43 as the cask export hatch
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1 UatOelc tc prcVeont heist lowering cask4 ont-o tob c-ask handling bogie unaless the cask cxpert
2 hatch is open and the cask handling begie is in place aind looked ina positioni with the bogic
3 leeation-beh
4 Oliterloek to prevent hoist lewetinRg canstcr ints cask unless thc canistcr storage cave expor
5 hatch is Open and the cask handling bogie is in place and locked in position withi thie bogie
6 leeatie-belt

7 - Gamma detectors/interlock to prevent cask handling bogie travel to the cask export hatch
8 unless the cask lid is properly installed

9 * Interlock to prevent both truck bay "exit" and "entrance" (external) roller shutter doors from
10 being dpen at the same time

11 * Interlock to prevent the truck bay inner roller shutter door from being open at the same time
12 as either of the "exit" or "entrance" roller shutter doors

13 * The shielded personnel access door in the canister export cave crane maintenance area is
14 interlocked with the canister export cave crane maintenance horizontal and vertical shield
15 door. The shielded personnel access door is also interlocked with a gamma monitor to
16 prevent opening when a source is present.

17 * The canister export cave import hatch is interlocked to prevent opening unless the following
18 conditions are satisfied. The canister export cave export hatch is closed. The crane
19 maintenance area shield horizontal and vertical shield doors are closed. The decontamination
20 cave export hatch is closed. The canister storage transfer bogie is in position under the
21 canister export cave import hatch.

22 * The canister export cave export hatch is interlocked to prevent opening until the following
23 conditions are satisfied. The canister export cave import hatch is closed. The cask export
24 hatch is closed. The cask handling bogie is under the canister export cave export hatch. The
25 cask handling tunnel shielded personnel access door is closed.

26 - The process crane is prevented from striking the crane maintenance area shield door by end
27 of travel and over-travel limit switches.
28
29 44-44.1.4.8 HLW Melter Cave Mechanical Systems

30 Each HLW melter cave mechanical systems will consist of the following individual systems:
31
32 - kLW melter handling system
33 (14SH) syste

35 T THLW melter cave support handling system (HiSH)
36 S-st
37 ZRadioacti-vc Solid Waste Hanadling (RWHR) Syste

38
39 The individual systems and their primary functions are described below:
40
41 HLW Melter Handling System (HMH)
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1 The primary function of the following system is identical for both Melters (HMP-MLTR-00001/
2 2). The HMH system provides the equipment and controls necessary to:
3
4 * Transport new melter units into the HLW melter cave in conjunction with the HSH system

5 * Remove spent melter units from the HLW melter cave

6 * Decontaminate and monitor the spent melter overpacks
7
8 A multi-axle transporter will be used to move a new overpacked HLW Melter to the HLW
9 vitrification plant loading dock. The overpacked melter will be offloaded, transferred through

10 the rollun doors to the melter cave airlock, transferred through the airlock, and docked to the
11 melter cave shield door. After opening the shield and overpack doors, the melter will be moved
12 out of its overpack and installed in the melter cave.
13
14 The process of removing a spent HLW Melter from a cave and loading it back into its overpack
15 is the reverse of the installation. The overpack will provide a shielded disposal/storage container
16 for the spent melter. After the outside surfaces of the overpack have been checked for
17 radiological contamination and decontaminated as required, the spent melter and its overpack
18 will be moved through the melter airlock through the rollup doors and placed on the transporter,
19 to be moved out of the HLW vitrification plant.
20
21 Decontamination of the overpack in the C3/C5 airlock, before it is exported, will be performed
22 manually using moist cloths.. The HLW Melter overpack's primary function is to serve as a
23 shielded, box-like enclosure for the storage, transport, and disposal of the HLW Melter. The
24 overpack performs a radiological shielding function of the highly radioactive spent HLW Melter.
25 Due to the high radiation levels associated with a spent HLW Melter, the walls on all sides of the
26 HLW Melter overpack will be seal-welded and have a nominal thickness of approximately 8 in.
27 of carbon steel. The estimated weight of the HLW Melter overpack is 250 tons with an empty
28 melter, and 350 tons when carrying a payload of the HLW Melter full of glass. The spent Melter
29 weight when full of glass is a worst case in the event that the residual glass removal described in
30 section 4.1.4.7 cannot be performed. After 3 to 5 years of service, an HLW Melter is expected to
31 reach the end of useful life service, and will be placed in the overpack before removing it from
32 the HLW vitrification plant. The overpack, with the spent HLW Melter inside, will be moved to
33 the HLW failed melter storage facility prior to land disposal. The overpack will be disposed at
34 the Hanford Site if it meets the low-level waste definition and the land disposal facility waste
35 acceptance criteria.
36
37 Justification for on-site burial of the 8 in. carbon steel overpack results from a corrosion study of
38 submarine reactors based on chemical content, resistivity, aeration, and burial methods. The
39 predicted maximum pitting corrosion penetration for a 1 00-year period was 0.350 in. for reactors
40 buried in geologic conditions similar to those in which the overpacks will be buried. (Prediction
41 of Pitting Corrosion Performance of Submarine Reactor Compartments After Burial at Trench
42 94. Hanford. Washington, March 1992).
43
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I Prior to disposal, the spent Melter will be stored in the failed melter storage facility. If a Melter
2 fails to meet the receiving TSD waste acceptance criteria, it will be stored until the HLW
3 vitrification plant operating conditions are suitable for the spent melter to be returned to the
4 melter cave for further decontamination, treatment, repackaging, and/or other process to enable
5 the spent melter to meet the receiving facility's waste acceptance criteria.
6
7 HLW Melter Cave Support Handling System (HSH)-ve
8 The primary function of this system is to provide remotely operated equipment-to perform these
9 support activities in the-each melter cave:

10
11 e Melter maintenance and replacement

12 * Melter component and consumable maintenance and replacement

13 * Melter component and consumable dismantling, sorting, and loading

14 * Equipment decontamination and hands-on maintenance
15
16 Decontamination tTanks (HSH-TK-00001/2) and associated ancillary equipment are included in
17 the HSH system.
18
19 The-Each melter cave will contain the-an HLW melter-Melter (HMIP-MLTR-00001/2), melter
20 feed-Feepeeparatier-Preparation Vessels (HFP-VSL-0000l/5), and HLW Melter fReed vessels
21 Vessels (RFP VSL 0000115 and IFP-VSL-00002/6,=r ti ), and eerfain-the following
22 offgas system components-:
23
24 - Film eCoolers (HOP-FCLR-00001/2)

25 * Submerged bBed &Scrubbers (HOP-SCB-00001/2)

26 e High-eEfficiency mMist eEliminators (HOP-HEME-OOOOA/I1B/2A/2B)
27
28 Overhead cranes, hoists, and master-slave-and power manipulators will be the primary
29 equipment used to carry out various replacement, size reduction, and packaging tasks. Auxiliary
30 tools will include impact wrenches, nut-runners, and hydraulic shears.
31
32 In addition, the HSH system will provide the means to dismantle and reduce the size of spent
33 melter components or consumables for export out of the cave in waste containers. Various size
34 reduction tools will be used to cut down the equipment. The waste will be placed on a sorting
35 table for screening and segregation prior to packaging and export.
36
37 Molter replacement will generaly ba preceded by an alternate gass removal stepPrior to Melter
38 replacement, residual glass will normally be removed from a spent Melter. Lid heaters will keep
39 the glass pool at the desired temperature ranges. Air and vacuum lines will be inserted to draw
40 the molten glass into an-attaehed canister. The failed-spent melter-Melter will then be
41 disconnected and prepared for transport out of the cave.
42
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1 A consumable bucket, equipped with interchangeable lid cutouts called templates, will be used to
2 import and export melter consumables. FTV Molter Feed Procss SystemThe HFP vessels will
3 be organized such that power manipulators can disconnect connections and prepare failed vessels
4 and components for export. Components of the HOP system found in this cave will also be
5 organized for similar activities.
6
7 The HSH system will provide a erane-dDecontamination Treem-abevetank (HSH-TK-00001/2)
8 in the C-3XCe-arie5ekequipment decontamination area to allow for decontamination of
9 consumables and equipment before hands-on maintenance in the crane maintenance area. In the

10 decontamination feemtank the er:e and equipment will be deeeAamiated w; soaked in a
11 demineralized high pressure wah ater spray. Non orgaric detergents or acid solvns y als
12 be used, ifneeded. Wash water willbe allected by a sunpa:ndor nitric acid. The equipment
13 decontamination area will be used to additionally decontaminate equipment using manipulators
14 before items can be removed for hands-on maintenance. A crane decontamination area is located
15 above the C3/C5 airlock.
16
17
18 Rflate1,d, HX T W vitri.i*t...-. .p.1.,44 t s~iste. p na-nd leakT Aetetion syte istamn

19 anA4wlTnidn T1.lVC
20
21 44484.1.4.9 HLW Filter Handling System (HFH)

22 The pfmary fiction of this system is to provide the equiment and controls necessary for:
23
24 UFiltration of process area exhaust air

25 LServie, repair, and rteplaement of filers

26 9 Size redution and packaging of spent filters

27
28 The I{FH will1 house the equipment tat- prov1ides CS itration for the INhW vitrification plant.
29 Located within the filter cave wilbe theIHAC BEPA filter banks,.LW melter cffgaz RIEPA
30 proheaters, HLWT melter offgas BERA filters, anid ancillary equipment and inistumentation.
31
32 Spent equiment and consumnables wil bo moved into and cut of the filter cave using bogies and
33 Cmnes. power manipulators and hoists will facilitate the movemet of equipment withinth
34 filter cave. Shield doors will form a radiological baffler betwveen the cave and the overhead34

36
37 A poewer mfaniulator will be used for interfacing directly with filter lids, damp ers, and elcements
38 duing replacement of HEPA filters. Spn itr i laned into a disposal basket at the
39 filter compactor. A ew stage roprtls epiylinder compresses the filter into the basket
40 sie ofit inieawaste cot ine onto f a drum tannp-eft bogie. Once the basket is ful, it
41 v.411 be loaded into the drum and transported to the radioactive solid waste hanadling (R]W).
42 Spray wash no2ziles above the crane's locked positioni and a spray cabinet for the pewe
43 --iplaof vrAll be used to ensure that the equipment s maintained in 9on uncontaminated stae

5 1-4-126



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment andlImmobilization Plant

02120932004

1 The filter cave is at grade level west of the melter cave 2. The walls, ceiling, and floor of the
2 filter cave are of reinforced concrete. The filter cave contains the spent filter export hatch, which
3 interfaces with the drum transfer tunnel. Gross decontamination of filter cave equipment will be
4 performed here. The filter cave also contains a pair of shield doors at the interface between the
5 filter cave and the maintenance area. The shield doors provide the radioelgieal-barrier between
6 the filter cave and the man-accessed maintenance area. The filter cave is designated as a C5
7 area.
8
9 The C5 filter system in the filter cave will consist of three two-stage HEPA housings (one for

10 melter cave no. 1, another for melter cave no. 2, and one for the canister handling cave and the
11 filter cave itself). In addition, there will be two HEPA ffilter housings for each melter offgas and
12 PJV systems.
13
14 The filter housings will be of stainless steel. The filter lids will be flush with a stainless steel
15 clad false floor (filter cave deck) that covers the entire cave at 14 ft elevation. The following
16 equipment will be used for replacement of HEPA filters and with other in-cave activities.
17
18 * Filter compactor

19 * Power manipulators

20 * Crane and cable reeling system

21 a Spent filter export hatch

22
23 41.A.9HLAT fltpff Sl.,,-4em R (Elefn
24 Tho priaray functiont oftbis thedloi~sytmi identical for both moltors
25 494-4vLTR 006012) -Hbll hot lheHmIH systemIL --roVidos the eguiont and controls
26
27
28 UTransport now moltor units into the HIlW molter cae nojuncton eRsvstemwith the HSH
29 _

30 gieffieve spout moltorF units from the IZL moltcr c~a-vo
31 2iDocon-taminat and monitor the spent incter ovorpacks

32
33 A multi axolenprtrwilb used to mc';: a new ovorpackedHLW metor from the melter
34 assembly building to the P1W Nitrification plant leading dock. The ovorpa inoltor will ho
35 offloaded, tansfencd tout to rollup doors to the molter cave airlock, tran d thro&Ath
36 airlockl, aad doc ked to the molter eavc s'iel door. P er oponing the shield and overpack dorz
37 to moltr wil beved out of its overpack and intalled in the melter cay:.
38
39 Th4 process og a ent H4LW ifiet&&fof the a eaxe and le ad-iigi45b-ack into its
40 ovrac is ho evosoof the installation. The overpack wil proide a shielded disposal1/storage
4l caitr otier o the spent melter.Atrteotsdufcso t eorpack havo boon
42 check~ed for radiological contamaination and deontaBminatd as requ-ired, the spent4 meltor and its

5 14-127



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Immobilization Plant

4-2/20032004

1 ovrpac wil bemove Thoughthe eltr afioc _,4u the rolluc doers aftd placed en the
2 transporter, to be moved out of the HEW vitrification plant throeugh the rollup doors.
3
4 Decotnatiein of the overpack in the C3/C5 airock, before it is exported, Will be doee
5 ma u lyusing moist cloths. Water spray mdll also be proided as acnigny
6 The airlock Aill have a sump to collect dcont.mination water.ThIhWmle eac'

9 ti 4,1 v d U UT ,eep L-'1+... f.. ue +1 the , hg-ad-t-41ien , d-t levls4ssatu,

11 nff4l-l &Aea65 Oa anfff'- l 8 " eferonsel The- 4- -,,,a-4 -.- ,-44ofACteflTVX

13 -,..I+-.,. j of1 gPcgg ;,~~ig;prxmtl I00 te-. '1. ql- fl- I+ U A. re

17 evrak wi,.4t te s,+TA1tT1W inelter w- b-, movd tothe4LT;fik~..14f -,.--

19 1,,lve1 wst.dfiitonan ,,+~~,4;~,..Ate !aA-- -j-q1fa -' . ,,+.',-,,.'-'eepane erei.'

20
21 T,,a+tifia+4., far. an, s. E) .- e, 8" b3. abe teel evme results 1,--~,,,#, aZ.,, eefse

22 h

23 methods.
24 n.i50 iR." fo r-eac-,f t,,4-. in, R.1.-,A eAh-ifi.., similar to these, in, ,,AiiA, t+. avral

26 A4-.r Burial. at Reneh 9 (4, Haf4,- flJ.-Zshn,, AA,.1 11(l

27
28 Prior to disposal, the spet elternvAilibe stored in the ILhW out of seonicefaled melter storage
29 facility. If a melter fails to meet the rocziNmfg TSD w~aste acceptaftce criteria, it will besod
30 until the HLW vitrification plant operating conditions arc suitable for the failed spent mlIter to
31 betewed to the melter cave for "r er deconitainafion, treatment, reakaging, anE~or o~ther
32 proeso to enable the snot elter to moot the rdceiving TSDfaeilits waste acceptancee eriteri&-.
33
34 4.1.4.10 Radioactive Solid Waste Handlilg System (RWII) System

35 The following systemn supports both HLW mMelters (ThvI-MLTR-0000l/2) and the HLW filter
36 -cave. The Primary functions ef-thi-sstmare to:
37
38 9 Provide containers for removal of miscellaneous solid waste from the HEW melter cave and
39 ifiter cave
40 * Transport filled and empty waste containers

41 - Provide external radiological monitoring of waste containers

42 * Decontaminate waste containers as required
43 fAs say wast e cot ainaers to d eterm-ine r-adioElo egiceal invientory
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1 * Supply and load waste containers into transport casks
2 U Transfer casks to the central waste storage facilt

3
4 At bothl the filterf cave anad toe molter ca-vo, the drum_ will be positionaed ider the fitor cave!
5 molter cavve export well1 and the drum transfer bogie mill ho locked into positiont.Th
6 contaiinenft between toe filter cave/melter cave, and toe drum transfer tunnel will be maintgined
7 by an engineered air gap between to top -fthel dru -and the nderside of the export well.A
8 loaded basket will then bc lowered into toe du,3 ing the filter cave/melter cave han-dling
9 equipmenat. The dram wvill then be lowered and transferred to the drum lidting stationi, where the

10 'outer lid will4 bo replad and crimped onto the dr-um.
11
12 One of the maain fuctions of toe RWVH is to transport waste containers botwveen the plant
13 operating area andthe swabbing and monitoring ar-ea within toe RWIH. Prior to transpeoffing to
14 the entral waste storage rea, the sealed drums will be swabbed for contamginationa along Ihf
15 bottomg, sides, and lid interface. Viewinig windows will be positioned to alow fot toe evaluation
16 ef-_h1e swabb fing pro eoes. The swabs will be monlitored for radiological contaminationu in a
17 extenal glo'.ebox. Ifsurfae ontaminfat exeeeds the accepted limits, the drumf will be
18 repeatedly vacuumi cleaned, swabbed, an ahdwt e wb ni h ailgclLtS
19 have beon met4. Drams will be transported by mgeans o~f ani overhead bridge- crne adrm
20 gappte. The drmis vAil be lowered through toe swabbing anid mntoring system floorhac
21 into an open transport cask. The cask lid will be replaced and toe cask will be monitored for
22 gamm-a radiation shine paths before it is tansfeffed to the imfpoexporTet arfea by m-ea fth
23 cask tansfer bogie. The cask will thenbe transferred to the tuc bay by ea overhead cranefo
24 shipmenlt to -the central waste storage area.
25
26 The 9Y#serq-RWH systemn consists of three major operational areas: the drum transfer tunnel, the
27 swabbing and monitoring area, and the cask handling area. Raiatv oi~ xed waste is
28 generated in melter caves 1 and 2. the canister handling cave, and the filter cave. R&AW~ixed
29 waste generated in the canister handling cave is transferred to either melter cave via the pou
30 tunnels and then exnofted from the melter caves to the drum transfer tunnel. The drum transfer
31 tunnel runs beneath these areas and provides a common area for receipt of waste to consolidate
32 the separate waste streams into a single exort path. SvsteThe RSW system receives waste
33 from wvstemthe HSH system (melter caves 1 and 2) and systemfthe BHR system (filter cave)
.34 contained in lidded waste baskets that are lowered through the transfer ports in the ceiling of the
35 drum transfer tunnel.
36
37 -SyeteThe RWH system introduces empty 55-gallon drains into the HLW faeiitvlant7 for

M packaging RSW for disposal. Empty 55-gallon drums are placed into shielded casks in the
39 canister export truck bay. The cask is transferred on the cask transport vehicle into the cask
40 import/export area for ultimate transfer from the plant.
41
42 The cask is positioned under the monorail hoist. It is then lifted, transferred to, and -positioned
43 onto the cask transfer bogie. A shield door is opened and the bogie is moved to the cask lidding
44 station. The cask lid pintle is aligned with the lifting claw of the cask lidding machine and the
45 cask lid is removed. The cask is then positioned under the cask transfer hatch. The drum, lid,
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1 and clamping ring are imported into the swabbing and monitoring area and manually staged on a
2 stand in front of the shield window.
3
4 The drum transfer bog-e rolls to position beneath a transfer hatch of either melter cave no. 1,
5 melter cave no. 2, or the filter cave. With the drum positioned under the selected cave transfer
6 port, a loaded waste basket is lowered into the drum by the interfacing cave system's crane and
7 grapple. With the basket located in the drum, the graple is detached and raised by the system
8 crane. The full 55-gallon dnum is relocated back to the position under the drum transfer hatch to
9 the swab and monitoring area. The drum is lifted into the swab and monitoring area using the

10 overhead crane and drum grapple.
11
12 S Ys The RWH system transports loaded drums into the lidding, swabbing, and monitoring
13 area for lidding, swabbing, external monitoring, and decontamination (if required). The system
14 then exports the filled 55-gallon drums through the import/export area.
15
16 The following operations are performed:
17
18 * The crane lifts the drum to the swabbing and monitoring station. Two masterislave
19 manipulators will be mounted on the wall of the swabbing and monitoring area and will
20 provide the operator interface for installation of the drum outer lid and clamping ring while
21 the drum is positioned on the drum turntable.

22 * The robotic swabbing arm and turntable swab the surface of the drum. The swabs are placed
23 in the shielded posting of the swab analyzing station. Following preliminary measurement of
24 the swab, the posting port is actuated to move the swab into the swabbing and monitoring
25 glovebox where the sample is analyzed and bagged out for disposal.

26 * If the swabs are within acceptable limits, the crane lifts the drum from the drum swabbing
27 turntable and positions the drum over the cask transfer hatch and places it in the shielded
28 cask on the cask transport bogie.

29 e If the drum requires decontamination, additional swabbing of the drum will be performed to
30 remove the contamination. Remote-handled decontamination equipment is available in the
31 cave to be used if additional swabbing is insufficient to meet disposal requirements.

32 a The cask transfer bogie moves to the cask lidding station where the cask lid is replaced onto
33 the cask. The bogie then moves to a gamma monitor where radiation levels are verified
34 before the import/export shield door is opened. and the cask transfer bogie moves into the
35 import/export area. Once the cask is in the import/export area and the import/export shield
36 door is closed, operators enter to bolt the lid onto the cask. The monorail then moves the
37 cask to the cask handling truck. The cask handling truck positions the cask under the truck
38 bay crane. From the cask import/export area, the crane positions the cask on a vehicle for
39 _ remeyaltransfer from the plant.

40
41 4.14.11 HLW Vitrification Plant Ventilation

42 The HLW vitrification plant will be divided into four numbered zones listed and defined below,
43 with the higher number indicating greater radiological hazard potential and, therefore, a
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1 requirement for a greater degree of control or restriction. The zoning of the ventilation system
2 will be based on the classifications assigned to building areas for potential radiological
3 contamination. Zones classified as C5 are potentially the most contaminated and include the
4. pour caves, buffer storage area, and process cells. Zones classified as Cl are uncontaminated
5 areas.
6
7 Containment will be achieved by maintaining C5 areas at the greatest negative pressure, with
8 airflows cascaded through engineered routes from C2 areas to C3 areas and on to the C5 areas.
9 The cascade system, in which air passes through more than one area, will reduce the number of

10 separate ventilation streams and, hence, the amount of air requiring treatment. Adherence to this
11 concept in the design and operation of the HLW vitrification plant will ensure that the plant air
12 does not become a significant source of exposure to operators, and that the air emissions do not
13 endanger human health or the environment.
14
15 An effleet-exhaust air radiation monitoring system, consisting of sensors to monitor radiation in
16 the exhaust aireffuent stream, or a representative sampling system is provided in the discharge
17 header downstream of the exhaust fans. A monitoring system would consist of probe assemblies,
18 vacuum pumps, a stack flow sensor, temperature sensor, and radiation sensors. A temperature
19 transmitter is also provided in the discharge header downstream of the exhaust fans for
20 continuous monitoring of exhaust air temperature.
21
22 CI Ventilation System (ClV)
23 CI areas will typically consist of offices, workshops, control rooms, and equipment rooms. They
24 will be slightly pressurized if they are adjacent to areas with higher contamination potential; to
25 eliminate backflow from those areas.
26
27 C2 Ventilation System (C2V)-
28 C2 areas will typically consist of operating areas, equipment rooms, stores, access corridors, and
29 plant rooms adjacent to areas with higher contamination potential. The C2V is served by
30 dedicated exhaust fans. Air supplied to the C2 areas which-that is not cascaded to the C3 or C5
31 areas is discharged to the atmosphere by the exhaust fans. Both exhaust fans are provided with
32 variable frequency drives. A manual isolation damper is provided upstream of each exhaust fan,
33 and a pneumatically actuated isolation damper is provided downstream. Each damper is
34 provided with local/remote position monitoring.
35
36 C3 Ventilation System (C3V)
37 C3 areas are normally unoccupied, but allow operator access, for instance during maintenance.
38 C3 areas will typically consist of filter plant rooms, workshops, maintenance areas, and
39 monitoring areas. Air will generally be drawn from C2 areas and, wherever possible, cascaded
40 through the C3 areas into C5 areas, or alternatively exhausted from the C3 areas by the C3
41 exhaust system. In general, air cascaded into the C3 areas will be from adjacent C2/C3
42 subchange rooms. When sufficient air cannot be cascaded into C3 areas, a dedicated C2 supply
43 equipped with appropriate backflow prevention will be used.
44
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1 C5 Ventilation System (C5V)
2 In general, &k cascaded into the C5 areas willbe from adjacent 03 areas. If there is
3 requirerneft for onginecred duct entries tfaugh the C3 boundaK5 they will1 be pr-otected by
4 bakflow HEPA Filters, vithpenetrationc through the boundary c WaledWhere there is in-bleed air
5 from the C-3 to C-5 system, fan cascade trip interlocks protect the system from backflow.
6
7 The C5 areas in the HLW vitrification plant will be e rsed-composed of the following:
8
9 a Pour caves

10 * Transfer tunnel

11 * Buffer storage area

12 003/C5 d:ain tankroom

13 * Process cells

14
15 Air will be cascaded into the C5 areas and exhausted by the C5 exhaust system. Engineered duct
16 entries (air in-bleeds) through the C5 confinement boundary will be protected by backflow
17 HEPAfilter isolation dampers, with penetrations through the boundary sealed.
18
19 4.15 Analytical Laboratory

20 The analytical laboratory will be comprisod of the high activity and low actity laboratories.
21 Sample- convyan. desytemsn5 wil automatically transport samples fromn othereie process plants
22 to the analytical laboratory.- High abtivity samplcs will be managed in a hot cell rea that wl
23 contain hot ello dedicated to specific andlytical techniqucs or fumetions. The hot cell exEbust
24 wilb ade ythe CS vontilation system. Lcw actiity samples will be managed in low
25 activity laboratories. Each labcratcry will ha-ve a sp ecific fitnction and analytical equipmet
26 Emnfe hoods A44hin these laboratorics will be handled by the 0-3 ventilation system. The
27 ventilation will be HEPA filtered and exhiausted through the analytical laboratcry stack.
28
29 .igire 4A 107 prov ides athe layout of the main floor of the analytical laboratory. ln this layout-
30 the flowinig attr-ibuteo are outlline4ieindt noprt h etrsadcpblt eesr
31 to ensure efficient WTP operations and meet all-permitting, process control, authorization basis.
32 and waste form Qualification reqiuirements. The design will be validated with information from
33 tank utilization modeling of the process tankage.; and operational research modeling of the
34 treatment process. as aproriate. Figues 4A- 107 in DWP Attachment 51 provides a general
35 layout of the first floor of the WTP analytical laboratory where analytical. maintenance,
36 administrative, and waste management activities take place. The following attributes are
37 outlined -in the facility design figures described above:
38
39 * Workstations have been defined as required by the sampling and analysis plan for WTP
40 process control and waste form qualification

41 * Ca abiity to provide the-limited process technology iwil rbeprovided in both the hot ell
42 area and the rilo hegial laboratooy rooms far spewhalized sample evaluations

43 ERedundaney of major fre imentative has been aee ngdated
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1 - Contamination controls haves been incorporated for reliability of laboratory service to the
2 WTP processes

3 e Reeeipt and processiagManagement of DST system samples rc Be aOmmodated in
4 beth capabiliy and capacitylor receipt and analysis by an outsource laboratory
5 fIm admxminstratlve- ara has teena provided to spport a ifully operational, stand pano faciity

6
7 Figures 4A-108 through 4A-117 found in DWP Attachment 51 provide additional detail for the
8 analytical laboratory:
9

10 * General arrangement figures showing locations of analytical laboratory activities

11 e Process flow figures for process information

12 * Typical system figures depicting the analytical laboratory tank systems

13 a Figures depicting the ventilation system
14
15 The WTP analytical laboratory will contain high-activityand low--activity laboratories. High--
16 activity samples will be managed in the analytical hoteell laboratory equipment system (AHL)
17 system. Low-activity samples will be managed and analyzed in the analytical radiological
18 laboratory equipment frad4abs-system (ARL) also known as the rad labs. The ARL system also
19 includes a sample management area designed to manage the inflow of manually transported
20 samples. Most samples sent to offsite laboratories will be low-activity and environmental
21 samples. Analytical methods and equipment selected to support laboratory analyses will be in
22 accordance with applicable requirements.

23
24 The second floor of the analytical laboratory will be dedicated to the mechanical room, which
25 contains the Cl and C2 air handling units. The hRLD system vesselsteell drain eeleetion
26 vlsa (D Th 1/T f\0164)C the 4agnp Area , A,-.4. drin,--l+;-t,- vessal, fRm \TCT ne 64

27 anel the floor draiict - (R L0 will be located at approximately 19 feet
28 below grade.
29

31 w
32
33 The facility will also be designed to coordinate the management of samples that will be
34 outsourced and analyzed at offsite laboratories. Outsource laboratories will be used to analyze
35 the majority of very low-activity samples such as water quality and air emission samples.
36 Outsource laboratories may also be used to analyze DST system unit characterization samples.
37
38 Samples will be transported to the analytical laboratory in two ways. The majority of samples
39 will be collected andtransported from the processing facilities via an automated system called
40 the autosampling system (ASX). Samples will be collected in a sample bottle or vial and
41 transferred into a sample carrier. High-activity samples from the pretreatment and HILW
42 vitrification plants will be pneumatically transferred to the hotcell sample receipt area through a
43 dedicated transfer system for high-activity samples. Low-activity samples from the LAW
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1 vitrification plant and non-radioactive samples from the balance of facilities will be transferred
2 directly to the asample receipt laboratory area through a dedicated low-activity transfer
3 system. A small percentage of samples will be transported to the laboratory manually in
4 appropriately shielded transportation casks or containers.
5
6 4.1.5.1 Analytical Radiological Laboratory Equipment System (Rad Labs)

7 The rad labs are being designed to support the preparation and analysis of low-to-moderately
8 Fadieativemixed waste samples. The rad labs also support the analyses of high-activity
9 radiqativixed waste plant samples collected, diluted, and processed in the hoteell facility.

10 Samples will be manually transferred from the hotcell facility to the rad labs. The rad labs will
II be capable of receiving low-to-moderate activity samples transferred from the process facilities
12 via the ASX system as well as manually transported low-to-moderate activity samples -ihtete
13 from the process facilities and other DOE facilities.
14
15 The rad labs include the facilities and equipment required to support activities such as:
16
17 * Sample receipt and (manual) transport

18 e Dissolution/dilution

19 * Distillation/titration

20 * Standard/reagent preparation

21 * X-ray fluorescence spectrometry and x-ray diffraction analysis
22 Fourier transformation infrared spectrometry (FT-IR)

23 * Or-ganic -uintitation

24 9 Total erenie-and-inorganic analysess

25 * Ouantitation of metals and anions

26 & Ultraviolet and visible spectroscopy

27 * Preparation of glass samples for elemental analysis

28 a General physical properties analysis

29 * Radionuclide separation and countin

30 * Management of outsourced samples
31
32 4.1.5.2 Analytical HoteelU Laboratory Equipment System (AHL)

33 The analytical hoteell laboratory equipment system will be designed to provide sample
34 preparation and analysis of high-activity samples collected at the WTP and other DOE facilities.
35 The hot cells will be capable of accepting samples token autmaticall from each of the
36 production facilities (using pneumatic transport4 ad will plsc be capable of aet
37 that-areor transported manually. Seme-ef-theThe samples will be transported to the hot cells or
38 to the rad labs either directly, after dilution. or after stripping off the radioactive content.
39
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1 The analytical hoteell laboratories will include facilities and equipment necessary to perform
2 activities such as:
3
4 * Sample receipt and transport to other hot cells and the rad labs
5 General physical properties analysis

6 *Extraction for otg-aiz analys

7

8
9

10

12
13
14
15
16
17
18
19

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
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" Dilution, fusion, and acid digestion required to prepare samples for subsequent analysis

* Waste management activities

4.1.5.3 Autosamplig System (ASX)

Samples will be collected and-transferedinto a sample bottle or vial and then transferred into a
sample carrier. Sample carriers are then pneumatically transferred to either the laboratory hot
cell or radiological laboratory depending on where the sample was collected. The ASX system
consists of high-activity and low-activity sampling systems. The high-activity sampling system
collects and pneumatically transfers samples from the PT and HLW vitrification plants to the
receipt cell within the hot cell laboratory. Low-activity samples collected from low-activity
waste streams are pneumatically transferred directly to the radiological laboratory.

4.1.5.4 RadioaetiveSolidSolid Waste Management

Solid m8elidixed and dangerous waste will be accumulated in the hot cells and periodically
placed in waste drums. Waste from the individual hot cells will be transferred to a waste
management cell where waste management, consolidation, and packaging activities are
conducted. The waste cell contains tools and equipment to complete size reduction. These solid
mixed and dangerous wastes as well as organic lab nack wastes will be transferred into waste
drums prior to being transferred to the laboratory waste drun management area. Ventilation
flow from the hot cell area, including the waste cell, will be routed to the C5 HEPA filtration
system.

Solid mixed and dangerous waste and organic lab pack wastes from the rad labs and maintenance
areas will be accumulated in the individual labs and shops until they are transferred to the
laboratory waste management area for waste consolidation and volume reduction. Waste
consolidation will be completed in the volume reduction and lab pack rooms in the waste drum
management area.

Waste drums will be manaeed in the managment aea pir to transferred to a permitted TSD
site or low level radioactive waste facility. Lab pack drums or waste drums containing liquid
mixed or dangerous wastes will be managed on spill pallets. The management area will be
coated with a special protective coating and the area will be ventilated to the C2 ventilation
system. Floor drains from the waste management area will flow into the ILaboratory floor
4Drains eCollection vVessel (RLD-VSL-00163).
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1 4.1.5.5 Radioactive Dangerous Liquid Waste Disposal System (RLD)

2 The analytical laboratory RLD system is primarily eemviseedcomposed of the following:
3
4 9 fBloor dDrain eCollectionvVessel (RLD-VSL-00163)
5 - ,the-LlaboratoryaAreasSink eCollection vVessel (RLD-VSL 00164)
6 e -fhe-hHotcell dDrain eCollection vVesselRLD-VSL-00165)
7 * -and-theaAssociated ancillarv equipme and scoondart zontainmont nvzers.
8
9 The iloor dDrain eCollection <Vessel (RLD-VSL-00 163) collects, contains, and transfers

10 non-contaminated liquid effluent. Although the floor drain collection vessel is identified as part
11 of the RLD system, it is not designed or permitted to manage radielegiealnixed or dangerous
12 wastes. If a spill or release were to occur that contaminated this tenkvessel, the tankvessel would
13 be discharged to the ILaboratory aArea sSink eCollection vVessel (RLD-VSL-00164) or the
14 hHotcell ADrain eCollection vVessel (RLD-VSL-00165) and be-rinsed with waster prior to being
15 returned to service. This vessel collects effluent from radiological laboratory floor drains,
16 eyewash, and safety shower equipment. The vessel also collects effluent from the C2 area floor
17 drains located in areas such as the laboratory area corridors, hot-cell bay area, and the filter room.
18
19 Regulated analytical laboratory tank system process and leak detection system instruments and
20 parameters will be provided in DWP Table III.10.E.H.
21
22
23 4.1.5.6 Laboratory Maintenance

24 The analytical laboratory maintenance shop provides space for performing preventive and
25 corrective maintenance on laboratory equipment. There will be two shops, located in different
26 potential mdieeetie-contamination areas. The C3 shop allows decontamination, maintenance,
27 and storage of contaminated equipment such as hotcell manipulators. The C3 maintenance shop
28 will be ventilated to the C3 ventilation system, and effluent from the C3 maintenance shop
29 discharges to the Laboratory aArea sSink eCollection vVessel (RLD-VSL-00164). The C2 shop
30 will provide space for the maintenance of equipment that is not expected to be radioactively
31 contaminated such as electrical components, utilities systems components, and instruments, and
32 will be ventilated to the C2 ventilation system. A list of proposed maintenance activities that
33 will be performed in the analytical laboratory maintenance shops is provided below.
34
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Analytical Laboratory Maintenance and Waste Management Activity Summary

IN-SMT-Un Situ
Task Description LabC3 Shop Activities

Filter cghange -out ax

Manipulator rkepair X X

Valve Mmaintenance X X

Pump Mmaintenance X X

Exhaust fFan Mmaintenance X X

Repair and Wabricated cEquipment X X

Instrument eGalibration X X
a Spent filters will be disposed of following filter change -out using approved maintenance, waste managenent, and

radiological procedures.

b Manipulators requiring extensive repairs will be pulled and transferred to the C3 workshop for decontamination. Once the
contamination levels are reduced to within acceptable limits for hands-on maintgance, the manipulator will be repaired
using approved maintenance and radiological procedures.

I
2 4.1.5.7 Laboratory Ventilation Systems

3 The analytical laboratory ventilation systems include C1V, C2V. C3V, and C5V systems that aid
4 in the containment and confinement of iaieleiealemixed and dangerous constituent hazards.
5 Clean occupied areas without contamination potential are classified as C1 and will be isolated
6 from normally clean occupied areas with the potential for contamination (C2) and from areas
7 with restricted occupancy, normal radiological hazards and higher contamination potential (C3
8 and C5)
9

10 C3 areas are restricted occupied areas; and allow operator access under administrative controls as
11 required for scheduled maintenance and operations. C5 areas have the highest contamination
12 potential and will normally be unoccupied. These areas have, by virtue of their location and the
13 activities performed within them, an increased potential for the release of contamination. The
14 analytical laboratory C5 ventilation system will be an integral part of the complete analytical
15 laboratory HVAC system. The design objectives of the analytical laboratory HVAC system, and
16 therefore the CS area ventilation system, will be as follows:
17
18 * Aid in the confinement and containment of radielgEjeahnixed and dangerous constituent
19 contamination sources

20 * Remove airborne particulates from the discharge air to ensure that emissions are within
21 prescribed limits

22 * Maintain space temperatures within the indoor design conditions

23 * Satisfy s-afety rRequirements and cCodes and sStandards that are a part of the Safety
24 Requirements Document
25
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1 The C5 area ventilation system is being designed to maintain a negative pressure in the C5 areas
2 with respect to the surrounding areas. Hoteell ventilation, the hHotcell dDrain eCollection
3 vVessel (RLD-VSL-00165\ and the C3 maintenance shop glovebox will be exhausted to the C5
4 ventilation system. Fume hoods within the rad labs, the waste reduction and lab pack room, and
5 the C3 maintenance shop will be exhausted to the C3 ventilation system. The ventilation from
6 GI,-C2, and C3 areas will be filtered through a single stage of HEPA filters and exhausted
7 through the analytical laboratory stacks. Air cascading into the C5 areas from the adjacent C2
8 and/or C3 areas- will be exhausted through the analytical laboratory building stack by the C5
9 exhaust fans after passing through two stages of IEPA IFilter banks.

10
11I Figure 4A 103 provi des a layout of t.e second floor:. The second floor of the analytica
12 laborator~y provides fcr analyses and segregation of the radioactive samples from the lowv and
13 non radioactive samples. Reliability is assured that containinationa of the low acti-ve samples will
14 Dat be problem~atic. There arc no ontr-aces directly between the main floor- and the seconRd floor
15 witout egress diough the change rooms. Samnples are introdueed through an outside door
16 directly to the second floor. Prepared samaplealig-uots for raionuolide guantitafion are
17 transferred by dumbwaiter directly to the appropriate counting roomn.
18
19 Reo is available to process essental materials and pr
20 Mmitoring using standarfds and laboratory reagents. Th3e second floor also provides ample efU
21 spaco for the professional staff, including a conferencne room aud training room space,-data
22 package assembly and oversight, and suppo~t staff for Ike laboratory information fmnagemen
23 systema
24
25 The hot cell area includes a row of hot coils that support V/'Th Process Technology as sho~~ inf
26 Figrc 4A 109.. Two below grade counting rooms arc shoin Fige IA 110 near the
27 below grade tank- systemn. The co unting rooms are located below grade to maake use of the
28 shielding fromf the eart surrunding the room to reduce the back~ground in the rooms as mnuch a
29 possible. One counting room is dedicated to the effluen level, radionuolide guantitation, and the
30 second is dedicated to high radionudlide concentration samples. Dmnbwaiters deliver the
31 prepar ed sample aligucts from the high activNity laboratories to the haigh activity counfting room,
32 and the preared mounts froam effluent samples to the low activity counting rooma. Radionuclide
33 detection: lepveo neeesaiy to manifest the retention basin water for disposal at treated the LEE?
34 ETEF can be meit in this fiacility. Most instrumfentationa is duplicated in each counting room;
35 howeve r, ertain speeiahzcd instueaio i roided uaqely where applicable.
36
37 The wall separating the two counn reoms proides shielding froma the gammffa emuissions fo
38 high activit samples enered int"h high activity roomng. Wastes generated in the analytical
39 laboratory v11 be recycled through the pretreatment process orpackaged and transfearred toth
40 central waste storage facility awaiting disposal.
41
42 The following figures foaund in Appendix 4A provide additional detail for the analytical
43 eao-
44
45 Q Simyplified procoss flow figure forproes inforfmation
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1 P-rypisal system figur-e depicting common features for the regulated tank system
2 Q Simplified generala arangement figureas showing locations of eguipmfnt anid tankis
3 U Contaminationiradiation aa boundary figures showing contanationiradiationi zonles
4 dhreugheat-th-a

5
:6 Descriptions of the analytical laboarateiry process and mechanical handling sstems ar e proviAded
7 in the fellowing sectiens.
8
9
9 AutesaRmplini Sivtems

10 The sampling A4ll be performed by a comaputerF centrolled autosampier systemf. A clean nampie
11 vial is pneuimatically transferred to the autsampler uni, here tho ial is moRunted ona a sample
12 i rneedle thru; the al septm The eee a t
13 is ofroulated by a revere flow diverter. Aventuri effect on the sample needle creates a slight
14 n±egative pressure in the sample vial as the diverter circuilates the waste through the sample icop.
15 When the flow in the sample looEp slows to a stop, the venturi effet ceases and waste is drw
16 into the sample Nial. The Nial is vithd-awn fRom the needle af the appropriate sample volume
17 is colL.ted, plae.td in a ' cn -ic and pneuimaticalfly transfened to a shielded samfpling cabineti
18 the laboratory for sample preparation and analysfis.
19
20 High- A pt iT-ab
21 The high actity laboratory will consist of a main sample reeipt area and several hot cal
22 Desriptinef these areas are summarized
23
24 f2eh Aet4A+, L

25 The high activity laboratory reee~ipt facility will raeove the sample bottle from the sample carrier
26 and moves it into the high activity laboratory hot cells. The lab oratory, receipt facility will b
27 equipped with a gammffa monitor to detect residual radiationl.
28
29 t-.eTlls

30 The high activity samples will be handled in hot cells. The hot cells will4 include equipmentA and
31 faeilte psfonn activities such asteflwn
32
33 DSample eeeip

34 Ttal Orgaie analysis
35 Glass sample praration

36 UToxicity Characetic T-n Proedure (TCLP) analysis
37 -9ay
38 General physical Propeties analysis
39
40 To, A e+-,'+ a T ea .+ -

41 The low activity samaples will be halmed in th; 16w activity laboratories. The maini activities
42 thawi be performedi these laboratories are listed beow
43
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1 Q Sample dispensing
2 QX ray spectrorney QTU) and X ray diffraction(XPRD) aayi

3 nTotal organic analysis

4 13General chemisty analysis with differential scanning calorimeter, cold vapor atomic-
5 absorption, eyanido analysis, ion chromatgraph

6 EAonjie Emission Spoetronoopy (ABS)

7 U Gama and alpha analysis

8
9 Sameli~ in lethed.

10 -etho&and bqmipment selected for use Will meet thec applicable requirements of the specific
11 SW 846 or other appropriate saffpling or analysis procedures. Modificationis of a prococlure,
12 other than sample size, ill be requested in aeccrdance: wt applicable rcqnirements.
13
14 C agea& 3,41nti f,, A1,-.M T t Ce1

--1I6- - - -- -lk15 A pr~n3: factor in the design of to venfilation systemi for the YJLP is the need to isolate the
16 eezascos of radiation, and r~adiological anid dlangerous waste cont4aination,4 to protect human1

*17 health and the enviironment during normal and abnormal operating onfditions. Barriers or banir
18 systems, including vontilation systems, will contain and minimzs5 the release of radianuolides
19 and oontaminants. The vetaio yses rc eesignod to conformf to stringent nuoelcar facilit
20 ventil-tio st ads, and fagitiv e emis s ioes fro m the p retr eatment and vitri ficeation facsilitie--swl
21
22

- 23 The prteatment plant, LAW vitrification plant, FbW vification plant, and analytical
24 laboratory will be dided into five numbered zones, wit the higher number indicating geater
25 eentaiination potential and, therefore, a requirement for a greater degree of control or
26 Fetietion. A separate zoning system for the ventilation systems vAl be based.en the system for
27 clczoifing buildig areas fr potential contanation. Zones classified as GS will have the
28 potential for the greatest contamination and will include to pretreatment cells, melter celia,
29 glass poung and cooling cells. C zones vill be operated remotely. Zones classified as CA wi1
30 be those a1as tat have no risk of contanation, such as cquiprn
31
32 Confinementwill achieved by maintaining the greatest negative pressure for areas wi
33 greatestcoetami-ation (e.g., CS feas% With airfiors cascade frm least to most contaminated
34 areas ( C or C2 to G5 areas). Theprinciple of a cascade system, in which air passes
35 through more than one area, effectively reduces the number of separate ventilation streams and
36 hence the amount of air requiring treatment. Adherence to this principle in the design and
37 :p eration of the WTP will ensure that the plant will not boeme a significant saurce of
38 radiological or dangeres waste exposure to operaters, or emissiis to the :.
39
40 4.1.6 Balance of Facilities

41 The OF-balance of facilities will include, by definition,provide support systems and utilities
42 required for the waste treatment processes within the pretreatment plant LAW vitrification plant
43 HLW vitrification plant, and analytical laboratory Speific operaa facilis :il be
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1 established t: provide the BOF suppet system::s and utilits. These will include, but will not be
2 limited to, heating and cooling, process steam, process ventilation, chilled water, primary and
3 secondary power supplies, and compressed aier Loa cont:ol panls wil ho prvided eaceh
4 building, -t e mna-n roo le
5
6 liriiike the waste treatment proceess areas, the ROE suappot systems and Utilities wAil not MaRnage
7 dangeoe waste, thierefore this sectioni is provided for iB§cFatien Ppcso duly,.
8
9 4.1.6.1 Instrumont Servie Air (ISA) and Plant Service Air Systems (PSA)-Systems

10 The p:eeess-plant service air system will provide a continuous supply of compressed air for the
11 process tanks and vessels in the pretreatment plant analytical laboratory, LAW vitrification
12 plant, and-HLW vitrification plants, and other miscellaneous uses. The ins Ament air System
13 will1 receive air fromn the process air system, and futher dry the air through dessicant dryers.
14 Proess air and instrument air that have enftered the proeauu plants will not return to the lB OR.
15
16 Critical users (those who would be compromised or damaged by loss of process air) will include
17 the following systems, components, or controls:
18
19 * Instrument air system

20 9 The ultrafiltration system

21 * Melter support systems

22
23 The compressors will be located in the chiller/compressor building.
24
25 4.1.6.2 Plant Cooling Water System (PCW)-Systa

26 The cooling water system will supply cool water to heat exchangers supporting process
27 equipment coolers. Cooling water will remove heat from plant equipment coolers in the process
28 buildings and return the heated water to a iulti-cell mechanical draft-cooling tower where the
29 heat will be released. The cooling water system is designed to remain uncontaminated by
30 chemical and radiologcnlnixed waste constituents. The cooling water will be chemically
31 treated and-filieredto promote system operability and extend service life to 40 years.
32
33 4.1.6.3 Low-Pressure Steam System (LPS)-System

34 Telwresesemsystemi operates at approximdtcly 85 psig at 330 0F his system will
35 provide a continuous supply of low--pressure steam for various.users in the pretreatment.Rlant,
36 LAW vitrification plant and HLW vitrification plants. The process plants' main use of steam
37 will be for tank heating, aad-for the evaporation process, and for 1{VAC heating coils.
38
39 The low-pressure steam system will be supplied from the high-pressure steam system through
,40 pressure-reducing stations. The steam condensate and feed system will collect condensate from
41 the low-pressure steam users, monitor for radieaetivitymixed waste contamination, and return it
42 to the steam plant for re-use..
43
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1 4.1.6.4 High-Pressure SteamSystem (HPS)-System

2 The system will provide a continuous supply of high-pressure (apprmately 135 psig at 360
3 S) steam for the ejectors in the pretreatment plant LAW vitrification plant, and HLW
4 vitrification plants. 03ce this steam ::ters the pre:ss buildings there wil be no retur str eams
5 to the BOP
6
7 The steam plant will house the boilers that produce the steam.
8
9 4.1.6.5 Demineralized Water System (DIW)-System

10 This system will distribute demineralized water to various plant locations, after drawing it off the
11 process water system (described below). Once the demineralized water cnters the process
12 buildings it will not return to the BO.
13
14 The system can deliver demineralized water for the following processes:
15
16 * Fresh ion exchange resin addition

17 9 Wash rings

18 * Decontamination

19 * Melters

20 * Analytical laboratory

21
22 4.1.6.6 Process Service Water System (PSW)-System

23 This system will supply raw-filtered water to end users. This water will serve processes such as
24 offgas treatment, plant wash systems, and make-up to chilled water systems an prce:s reage:t
25 systems. Once the process water enters the process buildings i wil not return to the PO.
26
27 4.1.6.7 Chilled Water System (CWS)-System

28 This closed-loop system will supply chilled water to various HVAC unit cooling coils and plant
29 equipment coolers for the WTP.-Thesly
30 psi at the junction with process builiag. Chilled water will be used in various systems
31 throughout the WTP. The chilled water system is designed to remain uncontaminated by
32 ehemieal-and-mdielegieamied waste constituents. The chilled water will be chemically treated
33 to promote system operability and extend the service life to 40 years.
34
35 4.1.6.8 Glass Former Reagent System (GFR)

36 The glass former reagent system (the GFR system does not manage dangerous waste and is
37 provided for information only) provides glass former reagents and sucrose to the LAW and
38 HLW vitrification facilities.
39
40 4.2 WASTE MANAGEMENT UNITS

41 The following sections provide information on the waste management units at the WTP:
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1
2 * Containers, including management and storage areas - s~ection 4.2.1

3 a Tanks systems for storage and treatment -8section 4.2.2

4 * Miscellaneous units -,%section 4.2.3

5 * Containment buildings - Ssection 4.2.4

6
7 4.2.1 - Containers [D-1]

8 This section of the applieatien-permit identifies the containers and container management
9 practices that will be followed at the WTP. The term "container" is used as defined in

10 Washington Administrative Code (WAC) 173-303-040. Note that in the DWPApermit, terms
11 other than containers may be used, such as canisters, boxes, bins, flasks, casks, and overpacks.
12
13 The containier stoe arslcte in the L-AW ;'itrifieation pknt areis:
14
15 DR7AW buffer containerbuffer stor~age area (immbilized glass) P,1 BO25CD
16 ILAW containier storage area (imobilized glass)
17 ELAW container storage area (seeona w-aste)

18
19 The container storage areas located in the HLW vitrification plant are:
20
21 * IHLW c::tainer-:anister storage area-cave (immobilized glass) (H-0132)

22 e HLW eentainer storage area 4Ecast corridor El. 0 ft' (secondary waste) (HC-0108/09/10)

23 a HLW eentainer-eterageloading area 2-(secondary waste) (H-0130)
24 D HLW containier storage area 3 (seeondr- waste)

25
26 The container storage area (secondary waste) located within the analytical laboratory is:
27
28 * Laboratory waste management area (A-0139 and A-0139A)
29
30 The container storage areas (secondary waste) located within the BOF-balance of facilities are:
31
32 flCental waste storage facilig

33 e Non-radioactive dangerous waste storage area

34 * LAW but of sen:eFailed melter storage facility
35 UH-LW out of ser~ee melter storage faclit

36
37 Container storage area dimensions at the WTP are summarized in Table 4-2.
38
39 The following sections address waste management containers:
40
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1 * Description of Containers - Ssection 4.2.1.1

2 - Container Management Practices - Ssection 4.2.1.2

3 - Container Labeling - &section 4.2.1.3

4 * Containment Requirements for Storing Waste - &section 4.2.1.4

5 * Prevention of Ignitable, Reactive, and Incompatible Wastes in Containers - &section 4.2.1.5

6
7 4.2.1.1 Description of Containers [D-1a]
8 Four types of waste will be managed in containers:
9

10 * IHLW (immobilized glass)

11 * ILAW (immobilized glass)

12 * Miscellaneous mixed waste (secondary waste)

13 * Miscellaneous non-radioactive dangerous waste (secondary waste)

14

15 The waste form dictates the type of containers used for waste management. The following
16 paragraphs describe these four types of eentainers-containerized waste whieh-that are managed
17 by the WTP.

18
19 Immobilized Glass Waste
20 The immobilized glass waste is a mixed waste that will be managed in ILAW containers and
21 IHLW canisters specially designed to remain stable during receipt of glass waste, and which are
22 capable of remote handling. cematics otke exumple HL conainers canistes and ThAW
23 ccntainers arc presented in Figues 4A 118 and 4A 1l9Atazbment 51. A petition to delist the
24 IHLW is being developed and is planned to be submitted to the regulatory agencies for their
25 approval.
26
27 The TLAW immobilized glass waste containers will be approximately 90 inehes-in. high and 48
28 iehes-in. in diameter, with a wall thickness of approximately 0.187 inehes-in._and a nominal
29 capacity of 90 euie-faetft3 . ILAW containers will be constructed of austenitic (304) stainless
30 steel.
31
32 The IHLW canisters will be approximately 177 inehee-in. high and 24 in.ehes in diameter, with a
33 wall thickness of approximately 0.1345 inhes-in_and a nominal capacity of 43 ft3eabie-fet.
34 The IHLW canisters will be constructed of austenitic (304L) stainless steel.
35
36 Based on results from the programs at the Oak Ridge National Laboratory and Savannah River
37 Technology Center, the 304L stainless.steel is physically and chemically compatible with the
38 IHLW glass waste.
39
40 Miscellaneous Mixed Waste
41 Generally, miscellaneous mixed wastes are secondary wastes that may include, but are not
42 limited to, the following items:
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1
2 a Spent or failed equipment

3 * Spent, dewatered ion exchange resins in the pretreatment plant

4 * Offgas HEPA filters

5 * Melter consumables

6 * Analytical laboratory waste

7 0 Out ef seS4eeSpent melters
8
9 Spent equipment and offgas filters will typically be managed in commercially-available

10 containers such as steel drums or steel boxes, of varying size. The containers for miscellaneous
11 mixed waste will comply transportation requirements, with receiving TSD waste acceptance
12 criteria, and will be compatible with the miscellaneous mixed waste. These containers may or
13 may not include a liner. Final container selection, container and waste compatibility, and the
14 need for liners, will be based on the physical, chemical, and radiological properties of the waste
15 being managed.
16
17 Spent- dewatered-io exchange resins will be dewatered and managed in containers-tatwil-be
18 approxiately 100 in. highby 88 in. on a side. This waste will be generated and managed in the
19 pretreatment plant, until it is moved to the entral waste storage area or shipped to a Hanford Site
20 transferred to a suitable TSD unit for further management. The containers fr this miscellaneous
21 mix~ed waste will comply with reciving TSD waste acetac &ieria.
22
23 Melter consumables are routinely generated wastes and include spent feed tubes, pressure
24 transducers, bubblers, and discharge risers. LAW melter consumables will be placed into steel
25 approved disposal containers of varying size. HLW melter consumables will be plaeed4nte
26 e rcially available steel containorsremotely size reduced and placed into steel baskets with
27 lids. The baskets will be placed into drums and the drums placed into shielded casks for export
28 from the facility.
29
30 The LAW lealy-Locally eShielded melt -Melter (LSM) is a Reosoecc Gon scration and
31 Reccvczy Aet RCRA)(RCRA 1976) miscellaneous unit within a welded container or overpak
32 Theadilgical s g the molter*wil servo as the melter's final dispos
33 entainer. Thn the lally shielded melter has reached the end of its operational life, it wil
34 disconnetedfrom systems. Th overpackAwill then be prepared for disposalwill be classified as
35 hazardous debris for land disposal restrictions purposes.
36
37 After a HLW melter-Melter is deemed to be waste, it will be removed from service and placed in
38 a welded carbon steel container (overpack approximatey 21 :18: 16 ;;gh.
39
40 Each miscellaneous mixed waste container will have associated documentation that describes the
41 contents; such as waste type, physical and chemical characterization, and radiological
42 characterizatidn. This information will be retained within the plant information network.
43
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1 Most miscellaneous secondary mixed wastes will be spent equipment and consumables such as
2 pumps, air lances, HEPA filters, etc., and are not expected to contain liquids. If wastes are
3 generated that contain liquids, these wastes may be treated to remove or absorb liquids, to
4 comply with the receiving TSD waste acceptance criteria. In additione-:di-w :t, the
5 analytical laboratory will generate containerized liquid waste (labpacks).
6
7 Miscellaneous Non4-radioactive Dangerous Waste
8 Each non-radioactive dangerous waste container will have associated documentation that
9 describes the contents, such as waste type and physical and chemical characterization. Typically,

10 commercially available containers, such as steel d s-, will be used. The types of containers
11 used for packaging non-radioactive dangerous waste will comply with the receiving TSD waste
12 acceptance criteria and transportation requirements. However, final container selection,
13 container and waste compatibility, and the need for liners will be based on the physical and
14 chemical properties of the waste being managed.
15
16 4.2.1.2 Container Management Practices [D-lb]

17 The following paragraphs describe how each of the containers used at the WTP are managed.
18
19 4.2.1.2.1 Immobilized Glass Waste Containers

20 Immobilized glass waste ILAW containers and MHLW canisters will be moved remotely due to
21 the high radiation content of the waste. A brief discussion of how the containers move through
22 the WTP is presented below. The schematics of the locatiens fcr container storage areas locate
23 w "

24 ;analktiea-hiborntor arc fouind in App&RendxAAaehmelt 51. Stand alcne container storage
25 "r' 1w c l.iKt a
26 balanee of fl A
27
28 ILAW Containers
29 An empty container will be transported to a LAW glass pour cave and placed on a turntable
30 designed to hold three containers. There are two ILAW pour caves at each melter, each with the
31 capacity to manage three containers at a time. The container will be sealed to the mel4er-Melter
32 discharge with a pour head connection. The glass waste will fill the container during the course
33 of approximately 15 to 2010 hours
34 glas s tr ansitiona temp eratr ( approxima tely 4100 2C to 500 0 C), which characterize s the.
.35 trnfrainfom ant equilibrated melt to a "frozen" glass structure. At this stage, the waste
36 glass does not contain liquid and is in3 a viscous state gtha limately stabilizes to a solid
37
38 The filled ILAW container will be lowered back onto the turntable. Once the container has
39 cooled, it will be rotated to the impecer :ittransfer position. The container will thenbe lifted
40 by a remotely operated crane onto a bogie and transported to the finishing line. In the event the
41 finishing line becomes backed up, the container may be transported to the ILAW buffer
42 container buffer storage areacontainment building. The containers will not be stacked. Storage
43 area dimensions and maximu ast trage v me are asummarized in Table 4-12.
44
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I The container will be transported to the ILAW container finishing containent buildingunitLine
2 (see sSection 4.2.4), where the level of waste glass will be measured and additional inert filler
3 will be added, if neededto-fithe-entainer. A sample of the glass may also be collected in this
4 location prior to inert filling. Glass within the neck of the container will be removed by abrasion
5 and the lid will be attached to the container. The debris generated from residual glass removal
6 will be collected with a vacuum system and disposed of as a secondary waste.
7
8 After the lid welding-is eempletemechanically sealed, the container will be moved to one-ef-the
9 twe-T:AW-decontamination cells in the containment building unitwhere contamination will be

10 removed. Using a turntable, the container will revolve while a power manipulator tracks the
11 entire surface with decontamination equipment. The dry decontamination process will use
12 carbon dioxide pellets. The container will then be transported to f:e-e-the te-UA-swabbing
13 cells, where its surface will be swabbed vtM a soft absorbent materia. The radiation levels of
14 the swab will be remotely monitored, and the results will determine whether the ILAW container
15 will g: to the ThAW container storage areabe ready for transportation to the disposal site or go
16 through decontamination again.
17
18 A container may also be transported to the ILAW container ifimfive area, where a fixative can be
19 spra-yed onto the its surface to imioabilize detected radislogieal eetata ioin. The container
20 v411 then be transferred to the ThA-W ffikative curinig coil area, where the &fitve Will be alowed
21 to set. Container rework may also occur inl this area. The container will then be moved toe
22 ThAW container storage arfea. The contaian wil notbe Stack-e. Sraara diensions and
23 maxlimum waste storage volumes are su~Thrzed in Table 4 2resrfeyed pioer to plaeentg on

25
26 3A~en the container is r-eady to be shipped out of the ThAW container otorage area, it -A41ill be
27 Wffusofed to the export area, whore it will be plaed into a cask.
28
29 IHLW Canisters
30 The empty canister will be remotely transported to ene-ef-the twe-IHLW pour stations. The
31 canister will be sealed to the melter pour spout with a pour headnglswaste;wIfIthe
32 canister during the course of approdmately two days. After filling, a temporary id will -be
33 plased-en-the canister-,w*hieh will be allowed to cool to glass transition temperature
34 (approximately 400 'C to 500 'C), which characterizes the transformation from an equilibrated
35 melt to a "frozen7 glass structure, prior to transportation to the lILW canister weld containment
36 building unit (see section 4.2.4).
37
38 The ILW canister will be transferred to the IHLW canister wel4-handling cave containment
39 building unit by means of an ::vehead craca bogie. Here it will be stored on an open rack for
40 up to three days, until it cools to normal operating temperature. Normal operating temperature is
41 the temperature at which the canister can be lidded. This temperature range is 70 F to 350 0F.
42 In addition to providing a cooling area, the IHLW wel4-canister handling cave containment
43 building unit can be used as a buffer to hold canisters awaiting lid welding or decontamination.
44
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1 After it has cooled, the volume of glass in the canister will be determined. The canister will then
2 be inspected for glass spatter on its exterior. If glass is found, it will be removed using a needle
3 gun, and the debris generated will be collected with a vacuum system and disposed of as a
4 secondary waste. The temporary lid wil4be removed and residue on the lid or within the neek a
5 the canister viflba removed by abra The lid will be attached by welding, to seal the
6 canister completely and permanently.
7
8 The sealed canister will be transported to the ILW-canister de
9 building-initdecon cave (HB035). The canisters are first rinsed with de-ionized water and then

10 decontaminated using a cerium nitrate and nitric acid bath. It will then be rinsed with nitric acid,
11 followed by a de-ionized water rinse, and then wiped or swabbed with a soft absorbent material
12 inat the canister swabbing and monitoring eavearea near the canister decontamination vessels.
13 The radiation levels of the swab will be monitored.
14
15 The canister will then be moved to the IHLW canister steragefxpertstorae aresa-cave (H-01 32)
16 where it will be stored until transported off-site inside a shielded shipping cask. The canisters
17 will not be stacked. Storage area dimensions and maximum waste storage volumes are
18 summarized in Table 4-2.
19
20 Other IHLW and ILMAi Container Canister Storage Requirements
21 As stated under-in WAC 173-303-630(5)(c), a 30- in.eh, separation is required between aisles of
22 containers holding dangerous waste. In addition, WAC 173-303-340(3) requires a 30 in.eh-
23 separation to allow unobstructed movement of personnel, fire protection equipment, spill control
24 equipment, and decontamination equipment in an emergency.
25
26 Evaluation of the 30-in.eh aisle spacing requirement by the DOE, WTP, the EPA, and Ecology
27 for LA-W-ean4-IHLW eentainers-canisters concluded that aisle spacing in the range of 4 to 16
28 inehes-in,_was adequate based on the following factors:
29
30 * Personnel access into the immobilized glass container storage areas will be restricted. High
31 radiation dose rates from immobilized glass waste containers will preclude personnel entry
32 into the process and storage areas, and inspection of the ILAW and IHLW containers will be
33 performed remotely. (See Chapter 6 for the inspection approach}

34 * Water-based fire suppression systems will not be used in the container storage areas.
35 Because of its inert nature, the glass waste will present a low fire hazard, and a minimal
36 amount of combustible material will be present. The only potentially combustible material
37 that may be present in the immobilized glass waste container storage areas is insulation on
38 crane motors and associated cables. To ensure no water is introduced into the container
39 storage areas, a dry chemical fire suppressant system may be installed.

40 * Spill control equipment will not be necessary within the eeetainer-HLW canister storage
41 areas. Spills or leaks from the stored containers will not occur because the glass waste will
42 be in a solid form and will not contain free liquid. The glass transition temperature
43 characterizes -the transformation from an equilibrated melt to a "frozen" glass structure-
44 Prelimiinary estimates show that ILA-)AT glass waste .411 eea tothe glass transitio~n
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1 temperatur-e in 10 to 30 hours, while the cool-ing- time- -.-l1 be less for the smaller II{LW
2 eentainers.

3
4 T heaT IA, contafiners will1 be stored ona the floor of the storage area. The IIILW een~ainers
5 canisters will be stored in a storage rack to allow airflow. No stacking of the containers will
6 occur in the ILAW or the IHLW container storage areas. Closed circuit television cameras will
7 enable general viewing of both areas.

9 Miscellaneous Mixed Waste Containers
10 Miscellaneous mixed waste (secondary waste) will be managed in:
11
12 flLAW container storage-aren

13 * HLW eontainer storage area le~ast corridor (HC-0108/09/10)

14 * HLW ::ntei&-t::age:>ading area 2(H-0130)
15 ]HLW conainer storage area 3

16 * Failed melter storage facility (balance of facilities)

17 * - Laboratory waste management area (A-0139)

18 flCentral waste storagefailt

19
20 Containers will be kept closed when managed in the container storage areas. Containers stored
21 in these areas will be placed on pallets, or otherwise elevated to prevent contact with liquid, if
22 present. Table 4-2 summarizes the dimensions and maximum capacity of miscellaneous mixed
23 waste storage areas. Containers will be managed in the HLW viification, and LAW
24 4iific-atien plantsdesignated areas throughout the WTP and then transferred to the eentral waste
25 steage-a suitable TSD facility.
26
27 TheLAW container storage area v,9l be located ina the westernportiom; on the main fleer or
28 ground level of the LAW vitrfication plant. The aisle space will be 30 inches, aind the wastea
29 containears will net be stacked. This units' storage capacity is listed in Table 4 2.
30
31 The HLW ceontainer storage ar:a lEast corridor (HC-0108/09/10) will be located in the eastern
32 portion of the main floor (0 feet-ft elevation) of the HLW vitrification plant. This unit will be
33 used as a storage location prior to export of secondary waste containers out of the plant. Aisle
34 space will be 30 inehes. and waste containers may or may not be stacked. This units' storage
35 capacity is listed in Table 4-2.
36
37 The HLW eetntaer-steageloading area 2(H1-0130) will be located in the eastern portion on the
38 14-0 fet-ft elevation of the HLW vitrification plant. The unit will be used for storage of the
39 miscellaneous waste containers prior to storage in the central waste sterageshipment to a suitable
40 TSD facility. The aisle space will be 30 &iehes-in. and waste containers may or may not be
41 stacked. This units' storage capacity is listed in Table 4-2.
42
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1 The ELM' eontainer storage rca 3 wAill be located ini the eastern portion oni the11foelatn
2 of the HLW Xvifioafion plat. The ut will be used for storage of the msellaneous waste
3 contaiers priorto storagei ific henFtal waste storagc facility. The aisle space will be 30 incehes
4 and waste containers may, or may not be stacked. This unts' storage capacity is listed in Tabl
5 4-2failed melter storage facility'will be a stand-alone building. It will be used primarily to
6 manage HLW melters that have completed their useful service life. The failed melters storage
7 facility may also receive containerized miscellaneous mixed waste, if needed.
8
9 The laboratory waste management area (A-01 39) will be located in the southern portion on the

10 0 feetft elevation of the analytical laboratory. The unit will be used for storage of miscellaneous
11 waste containers prior to disposition to a receiving TSD facility. The aisle space will be
12 30 inehesin. and waste containers may or may not be stacked. This unit's storage capacity is
13 listed in Table 4-2.
14
15 The contral waste storage fa:ility is a wastc container storage ara where containers of mixed
16 waste are received from ious =T. facilities in a ready to transpot state for consolidation into
17 tmec load shipments. The central waste storge facility is a prefabricated mctal 4stetwo an
18 coceefudto a.The foundain will be conoted to support fork lift traffic andth
19 wat otieswl epleie.Containers may be stacked on pallets no mere than two high,
20 lil pcn ilb tleast 30 inolics. The pcdmeter of the cental waste storage fwaiit
21 cet bed to erAre that rainwater de not infitrate the waste stoage area.
22 Thc concretc base will be covered with a protective coatig, and sloped to a grated sump.Th
23 containerized waste, wich ay be radioactive or mixed waste, wil be fully characterized and
24 rcquired samplng will be completed prior tofransfer to central waste storage facility.-Waste
25 containers %ill qualif5' for cont act handlig and meet the curront applicable waste acceptane
26 critcria established by the receiving storage, treatment, or disposal facilit.
27
28 The central waste storage facility wiL not have capabilites for waste rpcaig at
29 compaction, waste reduction, granting, or other form of waste treatment or internal waste
30 inspjaction. Waste contaers will not be opened at the central waste storag facility. The centra
31 waste storage facility may receive waste container containin free liquids, ignitabic or reactv
.32 waste, or lab packs that contain liquids, ignitable, or reactive waste. Waste that is returned to
33 W7TP willbe routed to the generating facility where the waste originated for resolution E)

34 discrepancies or issues, This uiits' storage capacity, is listed in Table 4 2- As the facility will
35 not be treating, repackaging, orf opening waste containers, emssion control equipmnent isno
36 anrieipate&-
37
38 Misellaneous Noni Radioactive Daeeerous Waste Contai'ner-s
39 Miscellaneous dangerou&s waste containers will be mianaged in a stad alonie building (the
40 aein radioactive dangerous waste conitainer storage area). This container storage area will hay..
41 protectively coated concrete flr and a 10 A high etal roof. CntainersAl be kept closed
42 umless waste is being plased insidethem-. They will roeutinely be moived by forklif or drum cart,
43 and will be managed in a muanner that prevents rupturing or leakinag. The non radioactiv e
44 dangerous waste container storage reas' storage capacity is listed iin Table 4 2. The containers

45 my b stckedtwohig. The aisle spacing will be 30 inches between rows of contaers.
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1 Containers stored in this area will1 be placed on pallets, or othcrAvise elevated to prevent contact
2 with liqutidif resem-
3
4 Miscellaneous Non-Rradioactive D angerous Waste Containers

5 Miscellaneous dangerous waste containers will typically be managed in the non-radioactive
6 dangerous waste container storage area, or in non-permitted waste management units (satellite
7 accumulation areas and less-than--90-day storage areas) located throughout the WTP. The
8 non-radioactive dangerous waste container storage area will consist of a concrete pad
9 approximately 25 feetft by 30 feetft. The area may include a metal roof or portable storage

10 buildings such as cargo containers or storage lockers. Containers will be kept closed unless
11 waste is being added. removed, or sampled. They will routinely be moved by forklift or drum
12 cart, and will be managed in a manner that prevents ruptures and leaks. The storage capacity for
13 the non-radioactive dangerous waste container storage area is listed in Table 4-2. The containers
14 in that area may be stacked two high and aisle spacing will be at least 30 inehesin. between rows
15 of containers. Containers stored in this area will be placed on pallets, or otherwise elevated to
16 prevent contact with liquid, if present
17
18 4.2.1.2.2 Waste Tracking

19 The plant information network Nwill be a manufacturing execution systcm designed to eollectap
20 meaitin nrmation enabling the optimizationa of the WTP aoti;vities froem order launchi to
21 finaished product. The plant infonnafion network comists of sofrtare applications desigaed to
22 meet specific requrements and Paactions.
23
24 plant infrntion neAwork wlcsist of the fdllswng systems:
25
26 ElMaintennce managementsyte

27 gTiant data warchous e and reporting system
28 DEtaboratc~y information management system

29 2 Waste taAng and inventory system

30
31 Thea plant in-formation netwoerkvwill interface withi the integrated control network The integrated
32 control nievvork will consist of the process control system, mechanical handling control system,
33 asystem.
34
35 ietnanB
36 The waste tracking and inventory system serves as the main repository for the relevn
37 ipoRnafion peftnent to a given waste batch. Data is collected fcr each sequence or ste
38 teuout the processing history of a gven batch of waste, from receipt of raw fed to
39 daste. Atheendofabatchcycle,
40 dtaappliabl t that paicular batch will be catalogued to facilitate histoical rerdig an
41 A
42
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1 The waste tracking and inventory system will1 also record te inventory of immokbiliZed Waste
2 onftainers, including the data gcnemtad for cach immnobilized wPvaste eeontainor, andfiaqult
3 as suran e ehecks. E ach immo biliz ed waste con~tainer will b ear a: uniquea ide-ntiiainubrt
4 feilitate-traekiag.
5
6 a-v- r p
7 S plnaciiiswlbestarted, monitored, andl controlled by the integrated contol network,
8 with keysquene durations and operations logged into the waste traoking and ivc-ntery sysatem
9 directly fvrm th- integrated coni~trol network. Sampin:g operations will bcc rcucstcd by the

10 integr ated ontrol netor, plant operators, or labor-atory personnel. These requests will1 be tilme
I1I and date stamfped, as will th~e actual sapling operation, and the associated sample handling and
12 laboratory activties. Sample requests and opeatfions will be channieled through the integrate
13 cont-rol njetwok, whlichVwill operate in a s'aper,'isory capacity anadwill comfmunicateth
14 iiecessafy infration to the waste tracking and inventory system.
15
16 The laboratory infoation, management system ill be an, ihtegT-al feature of the pl!n
17 information network. Workstaioins will b e located vlin the laboraor an th-latoto
18 rooms. The laboeratory ieformation management systemff will recbrd the rqie ult oto
19 cheeks to assure correct sample preparation and sclectibn of analyses, and cotoldcokn
20 and approval of resul~ts.
21
22 Sample container-s received in the laboratory preparation areavill be identified by their
23 identifieation label. The identi-ficationi label provides details of the sample souf ce and, ther-efor-e,
24 speeif os the required preparation and analysis techniiques. The identification will be registered
25 at the locatiotfs wher e manual intervention is r-equired, sack as manna' csamplers. The results et
26 calhbrationl checks on oquipment and aftlyers v,9 be recorded.
27
28 Pnalytial results will be compiled by the labontory infrmation management system and held,
29 pending chocking and approv al by laboratory staff, before formally r-ecorded within, the wat
30 tracldng infoRnation system. Results that aff-ect the progression of the main plant process will1 be
31 communicated to appropriate plant personniel where requir ed. WTPI- sampl es th-iat come under the
32 exclusion provided in WAC 173 303 071(3)(0 ay not be tracked.
33

34 Sena WseSremT -ae4-

35 Secondary waste steams will betce ihntewsetracking and inventory system in t'
.36 mamner similar to tha p"imary wate steams. Secondary waste streams wAill be managed by
37 usiag assigned, unique idenftificatin nuybers. Creonnghsrisanad data collectioni
38 triggers will1 gather process and stabus iAFomati on dupmng the processing of secondary waste i
39 order to satis%' trackintg of waste disposal records. Shipments of overpacks 'will be labelBe and
40 tracGked as- par of th inetr conro Afunction of the wvaste trackinig and inventory system.
41
42 M~aintenance, decommissioning or disposal activities maygenaerate osmbeicuigtc
43 items as equipmentA, hardwarme, persoal proetective equipment rand materias used ina the normal
44 operation of the Plant. Conisumables that are designed as dangerousa will be take y h
45 mainteniance management -sstem wih poriate fields denoting the hazardous classification
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I of thedisposed pars and materials, and cross linked to diposal re-ords WIs t bein
2 o-ltdi aelte accufation r eaS iunde -he proevisions oftWAC 173 3 03 200 may not

.3 be traced iuntil it has- benaccepted into apen3itted pofion of the WTP.
4 The plant information network interfaces with the integrated control network and is designed to
5 collect and maintain plant information. The plant information network is currently planned to
6 the following systems:
7
8 o Plant data warehouse and reporting system

-9 0 Laboratory information management system

10 a Waste tracking and inventory system

11
12 Inventory and Batch Trackin
13 The waste tracking and inventory system will interface with the information system data
14 historian to provide reporting information such as tank volumes, waste characteristics, and
15 facility inventories of process waste. The waste tracking system will also be used to query
16 operations parameters at any time infonnation is needed, as specified by operations, to manage
17 the process system. IHLW canisters and ILAW containers will be tracked within the facility
18 using an operations developed system: for example, manually recording on a board, manually
19 inputting into the information network, or if available automated through the integrated control
20 network.
21
22 Secondary Waste Stream Trackin
23 Containerized secondary waste streams and equipment will be tracked and managed through
24 commercially available database management software. Containers will be mapped in each
25 faeilitvplant and updated during the inspection process using a commercially available drawing
26 software application.
27
28 Laboratory Information Management System
29 The laboratory information management system (LIMS) will be an integral feature of the plant
30 information network. The LIMS will serve as an essential tool for providing data management
31 of regulatory and processing samples. The chosen LIMS ste-will be a commercial
32 -off-the-shelf software package designed for performing laboratory information management
33 tasks as described in ASTM E1578-93. Standard Guide for Laboratory Information Management
34 Svseins aLIMS).
35
36 The LIMS will track the flow of samples through the laboratory. Samples received in the
37 laboratory will be identified with a unique identification label. The identification label provides
38 details of the sample process stream. Baseline analyses are defined by the requesting
39 fac-ilityplant. Additional analyses, as required, will be input into LIMS by laboratory analysts.
40 Data will be input into LIMS manually or by data transfer using LIMS/instrument interface.
41 Analyses will be performed using approved and validated analytical procedures.
42
43 Analytical results will be compiled by the LIMS and held pending checking and approval b
44 appropriate staff. Approved results will be reported to the requesting faeilitvplant.
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1
2 4.2.1.3 Container Labeling [D-Ic]

3 Immobilized Waste Glass Containers
4 Due to the radioactivity and fenete-handling requirements of the immobilized waste containers,
5 conventional labeling of the immobilized waste containers will not be feasible and an alternative
6 to the standard labeling requirements will be used. This alternative labeling approach will use a
7 unique alphanumeric identifier that will be welded onto each immobilized glass waste container.
8 The welded "identifier" will ensure that the number is always legible, will not be removed or
9 damaged during container deeetanafienhandling, will not be damaged by heat or radiation,

10 emits no gas upon heating when waste glass enters the container, and will not degrade over time.
11
12 The identifier will be welded onto the shoulder and side wall of each immobilized glass
13 container at two locations 180 degrees apart. Characters will be approximately 2 in. high by
14 1.5 in. wide QScc Figures 4A 118 and 4A 1l9Ataebment 51 for examples ofthesc identifiers).
15 The identifier will be formed by welding on stainless steel filler material at the time of container
16 eens4etienfabrication. This identifier will be used to track the container from receipt at the
17 WTP, throughout its subsequent path at the WTP, until it leaves the plant to be disposed or
18 stored.
19
20 Each identifier will be composed of eight coded alphanumeric characters. For example,
21 HL123456 would be an immobilized waste glass container storing Han ILAW with the
22 unique number 123456, and HH123456 would denote an ]HLW eentainercanister. This unique
23 number will be maintained within the plant information network; and will list data pertaining to
24 the waste container including waste numbers; and the major risk(s) associated with the waste.
25
26 Personnel access into the immobilized glass waste container storage areas will be limited and
27 controlled administratively. Signs designating the hazards associated with the immobilized
28 waste glass will be posted at appropriate locations outside the container storage areas.
29
30 Miscellaneous Mixed Waste Containers
31 The miscellaneous mixed waste containers will be labeled with the accumulation or generation
32 start date, as appropriate, the major risk(s) associated with the waste, and the words "hazardous
33 waste" or "dangerous waste". A waste tracking and inventory system will be implemented.
34 Labels and markings will be positioned so that required information is visible. The label will
35 meet the WAC 173-303-630(3) requirements, and the dangerous waste number will be clearly
36 identified.
37
38 The labels on the overpack for the spent er-failed-melters will carry the accumulation or
39 generation start date, the major risk(s) associated with the waste, and the words "hazardous
40 waste" or "dangerous waste". A waste tracking and inventory system will be implemented.
41 Labels and markings will be positioned so that required information is visible, and the dangerous
42 waste number will be clearly identified.
43
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1 Miscellaneous Dangerous Waste Containers
2 The miscellaneous dangerous waste drums will be labeled with the accumulation or generation
3 start date, as appropriate, the major risk(s) associated with the waste, and the words "hazardous
4, waste" or "dangerous waste". A waste tracking and inventory system will be implemented.
5 Labels and markings will be positioned so that required information is visible. The label will
6 meet the WAC 173-303-630(3) requirements, and the dangerous waste number will be clearly
7 identified.
8
9 4.2.1.4 Containment Requirements for Storing Waste [D-1d]

10 The wastes maniaged in the immobilized Nwaeanainer torage Efreas, and the 14nitedl amosunt e
11 oteiaterials Pteeat in the majority ef the container storage nxceas, do not require seconadary
12 eont: nent, as:disecussedbelo Secondary containment reauirements for the waste managed in
13 the immobilized waste container storage areas and the limited amount of other materials present
14 are discussed below.
15
16 4.2.1.4.1 Secondary Containment System Design [D-ld(1)]

17 Secondary containment is required for areas in which containers hold free liquids. It is also
18 required for areas managing wastes exhibiting the characteristics of ignitability or reactivity as
19 defined in WAC 173-303-090(5) and (7).
20
21 RAW-idIIAHLW
22 &eeendary containment is required for areas in which containers hold free liquids. It is alob
23 rmanagingwstes exhibiting the characteristic ofigaitabiliyorreactivity as
24 def:ed: I VAC 173 303 090(5) and (7). Thes6 Secondary containment requirements do not
25 pertain to the THAW-a4-IHLW (canister) container storage areas, as these.eentainers-canisters
26 will not contain free liquids or wastes that are designated ignitable or reactive.
27
28 Miscellaneous Mixed Waste
29 Secondary containment is required for areas in wiceh containers hold liquids. It is also requirce
30 for areas managig wastes exhibiting the characteristic of ignitability or reactivity as defined i
31 VAC 173 303 090(5) and (7). It is anfticipated that m-iscellaneous mixed waste wil not contai
32 liquids; therefore, these requirements should not pertaint to the WTP conltainer storage areas, wit
33 the exceeption of the central waste storage facility. Howeve-r, in the e-vent that wastes containing
34 liquids or wastes exhibiting the characteristics of ignitability or reactivity are ge-nerated, portable
35 seeandar5 containment that meets the requirements oACFV-- 173 303 630(7) willb

37 containment. If wastes containing liquids or wastes exhibiting the characteristics of ignitability
38 or reactivity are generated, portable secondary containment that meets the requirements of
39 W AC 173-303-630(7) will be provided
40
41 The central waste storag e fiac ilt may reev astes tat contain liquids or are incoatile
42 The central waste storage r i be designet my cnthe cndary eontainmenr
43 requiements of WAC 173 303 630(7), and wl include a protective oating on the floor, bems,
44 sloped floos, sumps, andor portable secondary containmnts Wastes that do not ne tain free

51-4-155



WA 7890008967, Attachment 51
Hanford Tank Waste Treatment and Imntobilization Plant

W2/20032004

1 liquids or other- dlisqualifing wastesvwill net require seondar-y eontainment. Incomapati-bl
2 asR-te will be maffaged ini accordance with appropriate requiements.
2

4 Miscellaneous Dangerous Waste
15 -Wastes tiat do nt erotain liquids or oth m t disquali n waste requir seodary
6 contaiment. CoInaines with liquids will be providbd itth seeondarayctarst inteiform
7 of portable soenduy,. centainments miadeof high dcuisity'polycthylene or equivalent mnateHrit
8 enEsure cont-i~ainent. The second~a' contaiments will have a capacity that meets the
9 requirements of W/AG 173 303 630(7), and)Nzill have a two way forklft enhryj]e

10 not-radioactive dangerous waste storage area may contain waste requiring secondary
11 containment. If wastes containing liquids or wastes exhibiting the characteristics of i aitability
12 or reactivity are generated, portable secondary containment that meets the requirements of WAC
13 173-303-630(7) will be provided.
14
15 4.2.1.4.2 System Design [D-ld(1)(a)]

16 I-AW
17 There wil be two containe storage areas for the ILAW containers ithe LAW if
18 plam as fe:: -
19
20 DENY buffer ontainer storage area

21 DILAW contakier sorage

22
23 Both the ILAW container storage areas will be located in toe LAW 'vitrification plant, which is
24 designed to be seismically quafied, as outlined in Supplement 1. A soecdat-y containment
25 system will not be needed beeause the imobilized glass waste will not contain-liquid7-in
26 addition, because liquid is not expTected withinR the RAW container storage area, the floor will
27 net be sloped and will not containa drainis or sumps.
28
29 Liquid will not be present within the RAWT contAainer stoag 6ra f -"te foallowiing reasons:
30

31~ ~~~, D~nlitae controls will ensure liquid does not iente o codes insi de filled ILAW
32 eentiniere

33 P-Thea R-AW. container storage areas xviii be completely cuelosed within the LAW vitr-ificationi
34 'a
35 [IThe roof of the LAWIA vifieafion plant will1 be metal roofing, roof insulation, and a vapor
36 -f

37 GPenefrafions to the storage areas will1 be scaled to pr-event water ingress
38 DRainwater will be diected away, using roof draino

39
40 Schematics of !he EPATA container. storage areas are shown, in AppendixE 4A,
41
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1 IHLW
2 There will be one container storage area for the IHLW ee:taines :anisters in the HLW
3 vitrification plant, as follows:
4
5 I IHLW :etaain:r anister storage areacave (L0132)
6
7 The IILW e:: :-canister storage area-cave will be located in the HLW vitrification plant,
8 which is-designed to be seismically qualified, as outlined in Supplement4DWP Attachment 51,
9 Supplement 1. A secondary containment system will not be needed because the immobilized

10 glass waste will not contain liquid. In addition, because liquid will not be present in the IHLW
11 container storage area, the floor will not be sloped and will not contain drains or sumps.
12
13 Liquid will not be present within the lHLW container storage area for the following reasons:
14
15 * Administrative controls will ensure that liquid does not enter er-eedense-inside filled IHLW
16 canisterseentainers

17 * The IHLW container storage area will be completely enclosed with a metal roof

18 * Penetrations to the storage area will be sealed to prevent water ingress -

19 * Rainwater will be directed away using roof drains
20
21 A s:hzRatiz drawin d devetgThe location of the IHLW container storage areas are shown on
22 general arrangement drawin s is-she _in DWP aAttachment 51, Appendix 10.4.

23
24 -A-W

26 aes-fellws+
27
28 hAIT e/tTf flf2fClffl

29
30 TU, 1TAM rg rea V4 be *t-+.,TAf Vi~-iae ,ptt-.i~k,

3231 ElfnAhtE,-. s i ig fli4.lf asautlii rr Afupllnal .+A,.-,±#,r,,.. tsaan

35
36 T~ei ,Aj not betresen. v4githeb,.1 RAnT rpg n

37
38 A4 a,-,.,4-..-J,,-,.,,11 e that A-uid d a e ini

41 R~tf :,.4t1 b~ a.+-a~rF Pa-us--Rr

42
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1 A drwi~ mea telcto ft~ !AWr eat +aFt.'_n holi-Attao-lf-n-at4-

2
3 Miscellaneous Mixed Waste
4 There will be sei-four miscellaneous mixed waste (secondary waste) container storage areas at
5 the WTP, as follows:
6
7 U L-A'. container storage-area

8 0 HLW eeontainer steage area lEast corridor El. 0 ft (HC-0108/09/10)

9 0 HLW eentainer-strageloading area 2(H-0130)
10 EHLXY container storage area 3
11 U Central waste storagefil

12 0 IILW cut of serviceFailed melter storage facility
13 EL/ArA out of servie melter storage facilit

14 * Laboratory waste management area (A-0139 and A-0139A)
15
16 The LAA rntaainer storage arca, and tThe HLW waste container storage areas will be located
17 within the LAW-e -HLW vitrification plant,:respee'ely. The laboratory waste management
18 area will be located within the analytical laboratory. Therefore, these units will be completely
19 enclosed within the plants, which will have metal roofing, roof insulation, and a vapor barrier.
20 Penetrations to the storage areas will be sealed to prevent water ingress, and rainwater will be
21 directed away using roof drains.
22
23 The central waste storage faciliy will be a metal sided builin 'wih a concrete floor soped too
24 grtdsm.Scnary ontainment sumpsq will be provided for individual-cnanes h25

26 doors capable of allowinig forldi access, and one personnel door. It will have a metal rootf
27 concrete floor, and concerete block walls. The &lor and lower portioni of the walls will be
28 covered with a protective coatinlg. The floor will be sloped to a grated sumap.
29
30 The HEW out of sorviefailed melter storage facility will be used primarily to manage HLW
31 meltems-Melters that have completed their useful service life. These units will be received in
32 carbon steel overpack containers allowing limited hands-on contact. These overpacks will not be
33 opened while the waste melters are located in this storage facility. The facility is capable of
34 storing up to three waste melters at any given time. The :ut ef serieepent HLW mehers
35 Melters will not be stacked.
36
37 The TLW out of screefailed melter storage facility may also receive containerized
38 miscellaneous mixed waste simlar to managed in the entral waste storage faeiliyf
39 needed. These waste containers will be sealed prior to transport to the MLW cut of serieefailed
40 melter storage facility. The containers will not be opened while at this storage facility. The
41 waste containers will not be stacked more than two containers high. The TLW cut zf service
42 failed melter storage facility will be a stand-alone building located in the southern portion of the
43 WTP.
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1
2 The LAX out of senice melter storage facility wAill b e a s 1dloe b---ldi-ng located in the
3 ceTheLAW out
-4 prefabricated maetal building aanchored to a reinforced concrete founa~tion. The floor will be
5 covered withi a protective oating and sloped to a gated sump. *The LAW cut of senxice melter

10

67 saeou Dangywileruse Wiiaste t itngeLWmles#kth~eenlee hi s
11 The LAW out of seFice mfelter storage facility may also r-eceive containerizedmsclaeu
12 waste siiar to tUha mayaged bi thesentral wate storage faility (neo waste containing liquida,
13 o ignaitel or reativ waste will be stored at this falei . The containers ill not be eed
14 while at this storage faciity. The waste containers wil not be stacked moere than twoe containers.
152 i
16
17 Miscellaneous -Dangperous Waste
18 Waste containing liquid may be present in the non-radioactive dangerous waste storage area.
19 Containers with liquids will be provided with vRtlable secondary containment in- the-4beni--ee
20 portable s eeendary containnentA made of ligh density po lyet-hylene or equi-valat fmteFlal to
21 cnsue contimcnt. The seemnde otaienent will haeve a capacity that-m etomeeting the
.22 requirements of WAC 173-303-630(7), and will have a two way forldifi entry.
23
24 4.2.1.4.3 Structural Integrity of the Base [D-ld(1)(b)]

25 The storage areas will be constructed to support storage and transportation of containers within
26 the container storage areas and will be designed with the following:
27
28 9 Containment system capable of collecting and holding spills and leaks

29 * Base will be free of cracks and gaps and sufficiently impervious to contain leaks

30 * Positive drainage control

31 * Sufficient containment volume

32 * Sloped to drain or remove liquid, as necessary

33
34 4.2.1.4.4 Containment System Capacity [D-1d(1)(c)]

35 LAW-andUIHLW
36 Because liquids will not be present in the containment system for these three tw nitHLW
37 storage areas, a containment system capacity demonstration is not required.
38
39 Miscellaneous Mixed Waste
40 The LAW co:tai:er sterage area and the 1LW container storage areas do not require secondary
41 containment because storage of liquids in these units is not anticipated. If the waste is found to
42 contain liquid, portable secondary containment will be provided that meets the requirements of
43 WAC 173-303-630(7). The waste container will function as the primary containment while the
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1 portable containment device will function as the secondary containment. Each portable
2 secondary containment will have the capacity to contain ten-perent10 % of the volume of all
3 containers within the containment area, or the volume of the largest container, whichever is
4 greater.
5
6 Liquid waste may be stored in the laboratory and waste management area. Each container
7 holding liquid dangerous waste will be placed into portable secondary containment that meets
8 the requirements of WAC 173-303-630(7). The waste container will function as the primary
9 containment while the portable containment device will function as the secondary containment.

10 Each portable secondary containment will have the capacity to contain ten-ereent10 % of the
11 volume of all containers within the containment area, or the volume of the largest container
12 whichever is greater.
13
14 Liquid waste mybe strd in the central wste storage faeilitu Second eontaincnt wi
15 will have the capazity to contain ten peent of the volume of all containers or the volume of the
16 largest container, whichever is rater.
17
18 Miscellaneous Dangerous Waste
19 Waste containing liquid may be present in the non-radioactive dangerous waste container storage
20 area. Each container holding liquid non-radioactive dangerous waste will be placed into portable
21 secondary containment. The waste container will function as the primary containment while the
22 portable sump will function as the secondary containment. Each portable secondary containment
23 will have the capacity to contain tS ee ntl0 % of the volume of all containers within the
24 containment area, or the volume of the largest container, whichever is greater. Typically, the
25 waste containers will be in-steel drums.
26
27 4.2.1.4.5 Control of Run-eOn [D-ld(1)(d)]

28 mLAW-an4IHLW
29 The ILAW-an-IHLW container storage areas will be located in the LAW-and-HLW vitrification
30 plants. The requirements for this section do not apply because the immobilized glass waste
31 container storage areas are within the vitrification plants and therefore will not be exposed to
32 run-on.
33
34 Miscellaneous Mixed Waste
35 Run-on will not reach the interior of the miscellaneous mixed waste storage areas, because they
36 will be located within buildings, which will have roof gutters to remove precipitation.
37
38 Miscellaneous Dangerous Waste
39 Run-on will not reach the interior of the miseelne non-radioactive dangerous waste
40 container storage area, because it will be a stand al&ne waste will be managed in buildings with
41 walls and roof-gutters to remove precipitation.
42
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1 4.2.14.6 Removal of Liquids from Containment System [D-ld(2)]

2 HAW- d-IILW
3 No liquids will be present in the containment system; therefore, the requirements of this section
4 do not apply to the immobilized waste glass container storage areas.
5
6 Miscellaneous Mixed Waste
7 Portable secondary containment sumps will be provided for individual containers that contain
8 liquids. Hand pumps or similar devices will be used to remove liquid released to the portable
9 secondary containments.

10
11 Miscellaneous Dangerous Waste
12 Portable secondary containment sumps will be provided for individual containers that contain
13 liquids. Hand pumps or similar devices will be used to remove liquid released to the portable
14 secondary containments.
15
16 4.2.1.4.7 Demonstration that Containment is not Required because Containers do not
17 Contain Free Liquids, Wastes that Exhibit Ignitability or Reactivity, or Wastes Designated
18 F020-023, F026 or F027 [D-de]

19 RTAW nd-IHLW
20 The -AW-and--IHLW gglass eentainer/canister storage areas will not contain liquids. The
21 vitrification process volatilizes water or other liquid materials existing at ambient conditions in
22 the waste slurry feed that enters the melter.
23
24 The waste numbers for ignitability (DOOl) and reactivity (D003) will not be managed in the
25 immobilized glass container storage areas. Wastes with the F020-F023, F026, and F027
26 numbers are not identified for the DST system unit. Therefore, these waste numbers will not be
27 present at the WTP.
28
29 Miscellaneous Mixed Waste
30 Liquids may be present in wastes in the central waste storge faciit and the miscellaneous
31 dangereus-laboratory waste eentainersteragemanagement area. Secondary containment will be
32 provided for individual containers that manage liquids. The waste numbers for ignitability
33 (DOOT) and reactivt (DO03) will not be managed in the miscelle n mixea
34 areasThe laboratory waste management area may manage DOO1 and D003 waste. Wastes with
35 the F020-F023, F026, and F027 numbers are not identified for the DST system. Therefore, these
36 waste numbers will not be present at the WTP.
37
38 Miscellaneous Dangerous Waste
39 The mieeellaiee3s-non-radioactive dangerous waste container storage area may manage liquids
40 and DOO 1 and D003 waste; therefore, secondary containment will be provided. Wastes with the
41 F020-F023, F026, and F027 numbers are not identified for the DST system unit. Therefore,
42 these waste numbers will not be present at the WTP.
43
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1 4.2.1.5 Prevention of Reaction of Ignitable, Reactive, and Incompatible Wastes in
2 Containers [D-lf]

3 Ignitable, Reactive, or Incompatible zAWV-and-IHLW
4 Immobilized glass waste will not be ignitable, reactive, or incompatible with the wastes managed
5 in the T6AW-and-IHLW eentainer-canister storage areas. The requirements of this section are
6 not applicable to the immobilized glass waste containers, including spent er-faile4-melters.
7
8 Ignitable. Reactive, or Incompatible Miscellaneous Mixed Waste and Miscellaneous Dangerous
9 Waste

10 Potentially incompatible wastes are not expected to be managed in the miscellaneous mixed
11 waste storage areas, except for the laboratory waste management area and the non-radioactive
12 dangerous waste container storage area. If such wastes are managed herein one of these areas,
13 the containers of incompatible waste or chemicals will not be stored in close proximity to each
14 other. Acids and bases will be stored on separate portable secondary containment sumps;
15 oxidizers will be stored in areas separate from combustible materials; and corrosive chemicals
16 will be stored on a separate secondary containment sump. These separate storage areas within
17 the unit will be clearly marked with signs indicating the appropriate waste to be stored in each
18 area. Potentially incompatible waste will be stored at least one aisle width apart.
19
20 4.2.2 Tank Systems [D-2]

21 This section contains descriptive information for each tank system used for managing mixed
22 waste. The term "tank systems" refers to mixed waste storage or treatment tanks and their
23 associated ancillary equipment and containment systems. Figures and permit drawings depicting
24 design features of typi-al-tank systems are found in DWP Appendi-4AAttachment 51.
25
26 The following text uses the terms "vessel" and "tank". The term "vessel" is an engineering term
27 and denotes more robust construction than a typical mixed waste storage or treatment tank. The
28 term "vessel" is included due to the use of the term in the American Society of Mechanical
29 Engineerm (ASME) codes and specifications, which will be followed; for most tank construction
30 at the WTP.
31
32 4.2.2.1 Design, Installation, and Assessment of Tank Systems [D-2a]

33 This section describes the attributes of tank systems that will contain mixed waste. Tanks and
34 ancillary equipment containing only additives or reagents, such as glass-forming chemicals,
35 precipitation reagents, or unused resin, are not regulated under RCRA or the Washington State
36 Dangerous Waste Program, and are therefore not included.
37
38 Tank systems that will contain mixed waste are designed to comply with worst-case scenarios,
39 such as extreme pH, temperature, and pressure conditions. The WTP will be entirely new

.40 construction, and there will be no "existing tanks" in the plant. Tank systems, with the exception
41 of the two outside tanks at the pretreatment plant, will be located indoors and within process
42 cells, process rooms, or caves with controlled access.
43
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1 4.2.2.1.1 Design Requirements [D-2a(1)]

2 Tanks
3 Most of the tanks whi4h-that come in contact with the waste will be operated under atmospheric
4 pressure conditions at the WTP. The mixed waste tanks will be designed, at a minimum, to
5 Boiler and Pressure Vessel Code (ASMIE 2000), the American Petroleum Institute (API) codes,
6 or other appropriate design codes. Tank integrity will be reinforced by additional requirements
7 of the tank group and seismic category assignment to each tank. Five vesseor tank g r ill
8 be dcesignatcd to accommofidate the variations in dlesign critoria anid safety requircments of the

10 eaves. Group 4 -1-ll o me lkdiuma integrty and roup 5 viiibe construceted to commffercia
I I standards. Some general vessel or taiak design requirements are surrmtarized as follows :
12
13 g-h prxmaemnmmtickness of uicorroded eylindiieal shell ad dished head will be
14 determained based onl the vessel diamaeter.

15 LiThe minimrum anchor bolts, whre used, vi1l bo 0.75 in. in diamneter, Unified Nationa God14
16 (cre tra)bls
17 DThfoe typos of t-ank- supportbs mfay be used: skirts, saddUs er egs.
I8 U]Airn wall thickness for a noazzle neck or other coninection (incluading azccssan
19 inspecti op enings) Aill comply with thie requirements of ASMIE Code paragraph JIG 45
20 (ASE 1996).
21 The vessels will be designed for seismic loading in accordance with the Uniform Building Code
22 (UBC) standard for Zone 2B (UBC 1997).
23

24 The codes and standards that will be followed for design, construction, and inspection for the
25 tanks are identified below, as applicable:
26
27 ANSI American National Standards Institute
28 API American Petroleum Institute
29 ASME American Society of Mechanical Engineers
30 ASNT American Society of Non-Destructive Testing
31 ASTM American Society ef-for Testing and Materials
32 EPA US Environmental Protection Agency
33 NBBPVI The National Board of Boilers and Pressure Vessel Inspectors
34 OSHA Occupational Safety and Health Administration
35 PFI Pipe Fabrication Institute

36 UBC Uniform Building Code

37 WRC Welding Research Council
38
39 Permit documents describing tank design requirements are located in DWP Attachment 51.
40 Appendix 7.7and-inelude:
41
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